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Transistorized TV and FM Tuners 
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Transistorized TV Transmitting Equipment 


Temperature Dependence of Ge and Si Characteristics 
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Hoffman design-aid series 


| 


i 


FOR THE HIGHEST 
0/1 VOLTAGE RATIO, 
SPECIFY HOFFMAN 

ILICON | 


TUNNEL DIODES 


With a voltage ratio as high as 7.0, th 
Hoffman silicon tunnel diode outperform 

sere all other tunnel diodes in high-speed switc: 
Input and output wave forms for circuit shown below ing... as this table of valley-to-peak vo! 
: . iad age ratios shows: 


Hoffman silicon tunnel diode 
6.3-7.0* 


Switching circuit 


PULSE SUPPLY © 


e germanium tunnel diode 
iNeze os 4.3-6.4** 
TRIGGER INPUT o iS Rous + > gallium arsenide tunnel diode 
ee 3.8-4.5** 
UMDER TEST SZ agi! *By actual test, **As advertised 
GROUND O- * > 


= HIGH TEMPERATURE STABILITY 
From —85°C to +200°C. 
; = RUGGEDNESS 
| | Made to withstand severe shock, vibration 
| acceleration, nuclear radiation. 
= UNIFORMITY 
All characteristics carefully controlled by 
advanced manufacturing techniques. 
m RELIABILITY 
Not only are these silicon devices, they 
are made by Hoffman—the world’s leading 
specialist in silicon semiconductor 
technology. 


Write for TIB 125-360-HT 


| 10 TYPES AVAILABLE IMMEDIATELY FROW 
DISTRIBUTORS OR FACTORY IN QUANTIT) 


Hoffman 


ELECTRONICS 
CORPORATION 
Semiconductor Division 
1001 Arden Drive, El Monte, California 
TWX: El Monte 9735 


“ 
\ ¥ s . : F > 
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Practical load line indicates operation with optimum stability 
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How to 
stop worrying 
about 


COSTLY 
SILICON 


Want to overcome the nagging problem of costly silicon use p-type or n-type Merck Silicon. Your rejects due to 
scrap? unsatisfactory resistivities fall to zero. 
It’s easy. Just specify Merck Single Crystal Silicon. Merck has the Single Crystal Silicon to meet your needs. 


‘ ad : Write, wire or phone today for specifications. 
At one fell swoop you get rid of silicon rejects due to poor y 


size control. Merck Single Crystal Silicon is of uniform 
diameter all the way down... good to the last millimeter. 
You won’t get stuck with unusable butt-ends. 


But that’s not all. Float zone-refined Merck Single Crys- Electronic Chemicals Division 
tal Silicon is uncompensated. Resistivities stay uniform 
day in, day out; month in, month out . . . whether you MERCK &CO.,Inc. - ranway. New JERSEY 


MERCK SILICON | cr sonon rn six ston siricon ATOMS 
OF BORON PER SIX BILLION SILICON ATOMS 
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_ Fairchild FD200 High-Conduct- 
ance Ultra-Fast Silicon Diode 
available coast-to-coast from 
these authorized Fairchild 
sources: 


EAST ‘ 

CRAMER ELECTRONICS INC. ‘ 

811 Boylston St., Boston 16, Massachusetts 
__ COpley 7-4700, WUX: FAX Boston, Mass. 
PHILA. ELECTRONICS, INC. : 

1225 Vine St., Philadelphia 7, Pennsylvania 

LOcust 8-7444 

SCHWEBER ELECTRONICS 

60 Herricks Road, Mineola, L.}., New York 

Ploneer 6-6520, TWX: G CY NY 580 

VALLEY ELECTRONICS INC. 

1735 East Joppa Road, Towson, Maryland 

VAlley 5-7820, TWX: TOWS 564 

VALLEY INDUSTRIAL ELECTRONICS, 

INCORPORATED 

1417 Oriskany Street W., Utica, New York 

RAndolph 4-5168, WUX: FAX Utica, New York 


EASTERN SALES OFFICES 
JENKINTOWN, PENNSY! VANIA 
100 Old York Road, TUrner 6-6623 
TWX: JENKINTOWN PA 1056 
WASHINGTON 6, D.C. 
1027 Cafritz Building, NAtional 8-7770 
GARDEN CITY, L.1., NEW YORK 
600 Old Country Road, Ploneer 1-4770 
TWX: G@ CY NY 5391 
SYRACUSE, NEW YORK : 
731 James Street, Room 304, GRanite 2-3391 
TWX: SS 94 
MARBLEHEAD, MASSACHUSETTS 
19 Preston Beach Road 
NEptune 1-4436 
» SOUTH 
SCHWEBER ELECTRONICS, FLORIDA - 
P.Q. Box 1491, Melbourne, Fla. 
Arkway 3-4461 
_ CENTRAL : 
_ SEMICONDUCTOR DISTRIBUTOR 
SPECIALISTS, INC. 
5706 West North Avenue, Chicago 39, Illinois ~ 
_NAtional 2-8860 SS 


CENTRAL SALES OFFICE 

_ OAK PARK, ILLINOIS se 
6957 West North Avenue, Village 8-5985 
TWX: OAK PARK 2820 

WEST 
HAMILTON ELECTRO SALES 
12308 Wilshire Blvd., Los Angeles 25, Calif. 
__EXbrook 3-0441, BRadshaw 2-8453 : 
TWX: W LA 66 37 
_ KIERULFF ELECTRONICS INC. : 
_ 820 West Olympic Blvd., Los Angeles 15, Calif. 
Richmond 7-0271, TWX: LA 46 
SCHAD ELECTRONIC SUPPLY, INC. 
_. 499 South Market St., San lose 13, Calif. 

_ CYpress 7-5858 ~ 

WESTERN SALES OFFICES 
_ LOS ANGELES 46, CALIFORNIA 2 
8833 Sunset Boulevard, OLeander 5-605 
_TWX: BV 7085 : 
MOUNTAIN VIEW, CALIFORNIA 

945 Whisman Road, YOrkshire 8-8161 
_TWX: MN VW CAL 853 
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Tunnel Diode image appearing on round glass screen of the 
Jones & Lamson Machine Company’s obtical tnupecHen compar- 
ator. A new normal reflection unit was used as the source of 
light. A slotted parabolic reflector concentrates high intensity 
light on a tiny area for high magnification. Points of inspection 
of the tunnel diode are: quality of seal, joining of the lead wire 
a ue pod gold Sag ta wearers surface condition of wafer, 

ping on the cat’s whi i i 
material, and pelt of cat’s Vepee ee yeneled 
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_ UNIVERSAL 
ODE 


Fairchild FD200, actual size 


High Conductance, Ultra ) 


...Satisfies all of today’s diode requirements and forestalls 
obsolescence by fulfilling foreseeable future demands for logic, 
switching and general-purpose applications with these advanced 
specifications: 

@ Over 100 mA forward conductance at 1.0 V 

@ Less than 50 mysec reverse recovery time 

@ Capacitance under 5 pyf at OV 

@ 200 V minimum breakdown voltage 


RELIABILITY is significantly advanced by the introduction of 
Fairchild’s latest semiconductor state-of-the-art development — 
the Planar Structure. 


UNIFORM CHARACTERISTICS and minimal parameter spreads 
give unvarying results and consistent performance from every 
FD200 diode. 


IMMEDIATE AVAILABILITY—Call your local distributor or sales 
office. Complete listing attached. Complete line of Fairchild 1N- 
types to current specifications complement the FD200. 


MAXIMUM RATINGS (25°C)—(Note 1) 


WIV Working Inverse Voltage 150 V 

lo Average Rectified Current 100 mA 

IF Forward Current Steady State D.C. 150 mA 

if Recurrent Peak Forward Current 300 mA 

i¢ (Surge) Peak Forward Surge Current Pulse Width of 1 sec. 500 mA 

i¢ (surge) Peak Forward Surge Current Pulse Width of 1 psec. 2000 mA 

P Power Dissipation 250 mW 

e Power Dissipation 100 mW @ 125°C 

TA Operating Temperature —65° to +-175°C 
—65° to +-200°C 


tstg Storage Temperature, ambient 


Fast Silicon Planar Diode 


ELECTRICAL SPECIFICATIONS (25°C unless noted) 


SYMBOL CHARACTERISTICS MIN. TYPICAL MAX. TEST CONDITIONS 
Forward Voltage 10V lp = 100 mA 
Reverse Current 0.1 uA Vp = —150V 
Reverse Current 100 »A Vp = —150V 
(150°C) 
Breakdown Voltage 200 V IR = 100A 
trr (Note 2) Reverse Recovery 50 musec If = 30mA 
Time Ir = 30 mA 
RL = 150 Ohms 
Co (Note 3) Capacitance 5.0 nuff Ve=O0V 
f= 1me 
RE (Note 4) Rectification % f = 100 mc 
Efficiency 
Forward Voltage 
Temperature 
Coefficient 
NOTES: 
(1) Maximum ratings are limiting values above which life or satisfactory performance may be 
impaired 


(2) Recovery to 1.0 mA 

(3) Capacitance as measured on Boonton Electronic Corporation Model No, 75A-S8 Capacitance 
Bridge or equivalent 

(4) Rectification Efficiency is defined as the ratio of D.C. load voltage to peak rf input voltage to 
the detector circuit, measured with 2.0 V r.m,s. input to the circuit. Load resistance 5 K ohms, 
load capacitance 20 paf. 


A wholly owned subsidiary of Fairchild Camera and Instrument Corporation 


IRCHILD 


SEMICONDUCTOR CORPORATION 
ia 


4300 Redwood Highway, San Rafael, California Glenwood 6:1130 + ~TWX:. SRF 26 
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A large semi-conductor manufacturer 
<q gets high quality, mass production with 
these two silicon cell diffusion furnaces. 
Heating chambers have two-inch inside 
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A special Hevi-Duty tube furnace 
has proved successful in the produc- 
tion of Mesa Transistors. It offers 
six separate temperature zones, 
three in the preheat and three in 
the high-heat chamber. 


BUSINESS STAFF 
H. Turok, Controller 


ADVERTISING SALES 


EAST & MIDWEST 


Richard A. Cowan, 
Jack N. Schneider, 
300 West 43rd Street, 
New York 36, N. Y. 
JUdson 2-4460 


A Hevi-Duty furnace assembly de- 
signed for the alloying of transistors. 
It has a preheat furnace, which 
operates to 2200° F. and a high-heat 
furnace to operate to 2600° F. It is 
shipped as a complete unit with an. 
automatic saturable reactor temper- 
ature control system built into the 


WEST COAST 
base. 


William A. Ayres 

The William A. Ayres Co. 
233 Sansome Street 

San Francisco 4, Calif. 
YUkon 6-2981 


Fred Frisenfeldt 

The William A. Ayres Co. 
1709 West 8th St. 

Los Angeles 5, Calif. 
HUbbard 3-2777 


Through These Furnaces Pass The Finest 
Transistors and Semi-Conductors Made 


Precise temperature selection and control . . . excellent uniformity .. . 
multiple-zone heating — these factors account for the consistently high 
quality of transistors and semi-conductors processed in Hevi-Duty furnaces. 

Standard units are available with maximum temperature ranges of 1850° F., 
2200° F. and 2600° F. There is also a wide choice of styles — each designed to 


give you lab-accurate results on a mass production basis. All furnaces are 
noted for durability and long element life. 


CIRCULATION 


Harold Weisner 
Circulation Director 

Clinton Ide 
Circulation Mar. 


Rose Mercurio 
Ass't Circulation Mar. 


Write for Bulletin 459 or send 


SEMICONDUCTOR PRODUCTS is published monthly by 
Cowan Publishing Corp. Executive and Editorial Of- 
fices: 300 West 43rd Street, New York 36, N. Y. Tele- 
phone: JUdson 2-4460. Subscription price: $6.00 for 


us your particular requirements. 
12 issues in the United States, U. S. Possessions, APO, 
& FPO. Canada and Mexico. $6.00 for 12 issues. All 


BP other countries: 12 issues $10.00. Single Copy 75¢. 


Accepted as controlled circulation publication at 
A DIVISION OF BASIC PRODUCTS CORPORATION Bristol, Conn. Copyright 1960 by Cowan Publishing 


Corp. 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 


POSTMASTER: SEND FORM 3579 to SEMI- 
Industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces * Dry Type Transformers © Constant Current Regulators 


CONDUCTOR PRODUCTS, 
STREET, NEW YORK 36, Nye Mhatie = 
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NEW Electronic Chemicals Brochure 


for manufacturers of 


J.T. BAKER ELECTRONIC CHEMICALS 


Acetic Acid, Glacial 
Acetone 

Aluminum Nitrate 
Aluminum Sulfate 
Ammonium Carbonate 
Ammonium Chloride 
Ammonium Hydroxide 
Ammonium Phosphate 
Antimony Trioxide 
Barium Acetate 
Barium Carbonate 
Barium Fluoride 
Barium Nitrate 
Benzene 

Boric Acid 

Cadmium Chloride 
Cadmium Nitrate 
Cadmium Sulfate 
Calcium Carbonate 
Calcium Chloride 
Calcium Fluoride 
Calcium Nitrate 
Calcium Phosphate 
Carbon Tetrachloride 


Cobalt Carbonate 
Cobalt Oxide 
Cobalt Nitrate 
Ether, Anhydrous 
Hydrochloric Acid 
Hydrofluoric Acid 
Hydrogen Peroxide, 
30% and 3% Solution 
Lithium Carbonate 
Lithium Chloride 
Lithium Nitrate 
Lithium Sulfate 
Magnesium Carbonate 
Magnesium Chloride 
Magnesium Oxide 
Manganese Dioxide 
Manganese Nitrate 
Manganese Sesquioxide 
Manganous Carbonate 
Methanol 
Nickel Carbonate 
Nickel Oxide, Black 
Nickel Oxide, Green 
Nickelous Chloride 


Nickelous Nitrate 
Nickelous Sulfate 
Nitric Acid 

Petroleum Ether 
Potassium Dichromate 
Potassium Hydroxide 
iso-Propyl Alcohol 
Radio Mixture No. 3 
Silicic Acid 

Sodium Carbonate 
Sodium Chloride 
Sodium Hydroxide 
Sodium Phosphate Dibasic 
Strontium Carbonate 
Strontium Nitrate 
Sulfuric Acid 
Toluene 
Trichloroethylene 
Triple Carbonate 
Xylene 

Zine Chloride 

Zine Nitrate 

Zinc Oxide 


ELECTRONIC CHEMICALS 


OF 


DEFINED PURITY 


‘Baker Analyzed Kéagenité- 


This new brochure . . . just off the 
press... tells you how Baker Elec- 
tronic Chemicals can help you 
achieve operating economies. 


The Electronic Chemicals listed on 
the left bring you these benefits: 


1. Highest purity defined to meet 
your critical electronic manufac- 
turing needs. 


2. Purity is proved — the ‘Baker 
Analyzed’ Reagent label shows 
the actual lot analysis. 


3. Prices are economical for elec- 
tronic processing use. 


4. Deliveries are fast in each mar- 
keting area. 


Write for your copy of ‘Electronic 
Chemicals of Defined Purity.” Ad- 
dress J. T. Baker Chemical Co., 
Phillinchurg, New Jersey, Depart- 


ment SCP. J.T.Baker 
Co ~ 


4 e 
&muiS 


J.T. Baker Chemical Co. 


Phillipsburg, New Jersey 
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semi-conductors —— 
electronic tubes 
thermistors 
ferrites 


ncaa ria 


How do you measure the 


of a semiconductor prefor 


“Spot a burr on a disc .032” in diameter. Hold a tolerance to 1/10,000 of aninch. 


Maintain a purity of 99.999%,” says Hamburg Tang of Alloys Unlimited. 


Pellets + Discs » Spheres * Dots * Rings + Washers - Special Shapes + Solder Preforms 
Ribbon + Sheet + Foil + Bar*+ Wire« Clad Metals 


markable example of perfectionism can be found 
loys Unlimited’s p and n type semiconductor pre- 
department. 


e rolling mills, for example, used to produce foil, 
be able to hold a tolerance of 1/10,000” and better. 


ling mill heads are made of high grade stainless 
ground with diamond abrasives, to a mirror 
th finish. Ordinary heads are never used. They 
e embedded with impurities and could contami- 
the melt. 


r particular alloys with known contaminating ef- 
separate roll sets are used exclusively. 
S DESIGNED FOR YOUR EXCLUSIVE USE 


oducing dies, a team of craftsmen use the same 
of precision machinery employed by world fa- 
timepiece manufacturers. 

ce a die is produced, an alloy serial number is 


assigned. The die is then isolated and used only for 
your particular alloy; checks cross contamination. 


2 CLEANING TECHNIQUES 
To assure preform purity All Unlimited uses vapor 
degreasing and ultrasonic cleaning techniques. Any- 
thing less would not fully remove surface contamina- 
tion and insure preform purity. 


THE MOST IMPORTANT TEST 
Of course, the final test of a preform’s quality is its 
performance in your semiconductor. Giants of the 
semiconductor industry have tried and tested Alloys 
Unlimited’s products. Continued reorders indicate 
complete satisfaction. 

If you, too, want to take every precaution to make 
your semiconductors perform as designed, use the prod- 
ucts of Alloys Unlimited. We think you’ll be pleased 
with the results. Write for complete information. 
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@ 
e ° ALLOYS 


UNLIMITED 
INC. 


N 
S 8 


21-01 43rd Ave., Long Island City 1, N.Y. 


DISLOCATION 
DENSITY 
CONTROLLED 


<€ 2,000 ETCH-PITS/ CM? 


< 5,000 ETCH-PITS/CM?2 


€ 12,000 ETCH-PITS/CM2 


IN GERMANIUM CRYSTALS FROM SEMIMETALS 


If you produce diffused junction devices such as 
power transistors, you'll find our 5,000 max. 
etch-pits/cm? crystals give you richer yields in 
the production mix and better performance from 
finished devices. We also make the more usual 
6-12,000 dislocation range, and can produce 


special quantities of 2,000 maximum range. 
Standard orientations are (110) and (111); other 
orientations can be produced to your specifica- 
tion. All crystals doped to your requirement, held 
within tight resistivity tolerances, and delivered 
on schedule. 


In addition, we offer germanium in cast or monocrystalline form for infrared applications. 


ieee IMETALS, INC. 183-20 o1st AVE. RICHMOND HILL 18, N.Y. AXTEL 7-0200 
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theres a = SECRET 


MICROMECH 


The Leader in the Field of 
Watering Machines and Orientation Systems 


We're just about ready to break 
with a new addition to our Wafering Machine line— 


Model WMA-2 


. featuring advanced mechanical improvements that will have the 


whole industry raving. 


We have a complete line of 


If you‘re that close to ordering a Machine and our man has not seen DIAMOND WHEELS. 


you with this new development—CALL—WRITE or WIRE COLLECT. Write us all your needs. 


You'll be glad you did! 


MICROMECH MANUFACTURING CORP. 


A Division of Sanford Manufacturing Corp. 


1020 Commerce Avenue Union, New Jersey . MUrdock 8-6323 
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Prove to yourself that 

Alpha base tabs eliminate 
semiconductor device failures 
caused by faulty ohmic contact. 


See what happens when you place a lighted match beneath 
a piece of Alpha coated strip. Notice that, even when liquid, 
the strip’s Continuous Conductive Coating* clings to the 
base metal in a smooth, uniform layer. 

Next, using a bit of sandpaper, try removing the solder 
coating... Observe that coating and base have not sepa- 
rated during the heating operation. The reason? Alpha’s 
Continuous Conductive Coating process insures a perma- 
nent, metallurgical bond between the solder and base metal! 

As a result, for the first time, it is possible to produce 
coated strip with the following unique advantages: 


1. Coatings ranging in thickness from .0005” to .004” can 
be applied. 


2. These coatings can be added to the base metal’s entire 
surface or just a part of it. This latter feature frees one 


or both ends of the tab for welding to the base 
without the danger of solder splatter! 


3, The base metal can be supplied in all tempers. 


4. A large variety of alloys containing n or p type do 
can be applied to a wide range of base materials. 


Another advantage of this process is that it produ 
uniform coating thickness. This is an important feat 
safeguarding alignment of the dice on the base tabs 
electrical resistance and reliable mechanical stabilit 
a result, you enjoy better in-process control of bas 
soldering; positive ohmic contact is assured! 

See if you don’t agree that Alpha coated strip ca 
your semiconductor device costs. Make the match 
Write for samples of Alpha coated strip. We’ll also 
you free Alpha Technical Bulletin No. 107, “Alloy Ce 
Metals.”’ Act now! 


In Los Angeles, 
2343 Saybrook A 


In Chicago, IIl.: 


WHEN DEPENDABILITY COUNTS! 


ALPHA METALS, ING. | chicago, 
56 Water St., Jersey City 4, N. J. 2050 Ss. Tumibiane 


Other Alpha products: High purity dot materials — spheres, discs, cylinders, cubes, drop: 
ers, rings and special shapes fabricated to your requirements. 
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GREATEST 


PHILCO 


SAT?’ . SILICON SURFACE ALLOY TRANSISTORS 
APPLICATIONS FREQ. (MIN.) SPECIAL PROPERTIES 


~2N495 Amplifier, Switch, Control | fmax-8 mc Vce=25v, TO-1 case 

2N496 Switch ft-7.2 mc very low V saturation, TO-1 case 

2N1118 Amplifier, Switch, Control | fmax-8 mc electrical equivalent of 2N495, TO-5 case 2 

2N1118A | Amplifier, Switch, Control | fmax-8 mc high beta version 2N1118 ; - 

aniti9 | Switch f7-7.2 me _| electrical equivalent of 2N496, TO-5 case Phileo SATs and SADTs have established the 

2N1428 Amplifier, Switch, Control | fmax-18 mc | low cost, high beta, TO-1 case j , } j ily 7 7 

2N1429 =| Amplifier, Switch, Control fmax-18 mc | low cost, high beta, TO-5 case industry id greatest history of reliability Scr high 
frequency silicon transistors. They were the first 

of this type to be made available in production 

quantities and have been used extensively in 

thousands of critical military and commercial 

applications. Philco also has led the industry in 

the development of high-speed automatic produc- 


SADT?. . SILICON SURFACE ALLOY DIFFUSED-BASE TRANSISTORS 


{All TO-9 cases) 
APPLICATIONS FREQ. (MIN.) SPECIAL PROPERTIES 


~~ZRTTST Switen TT-76 mc Superior temperature stabllity 2 . ‘ 
2N1267 | Med. Frequency Amplifier | fmax-43 mo | low beta (video amplifier) tion methods which have made possible a steady 
2N1268 Med. Frequency Amplifier | fmax-43 mc | medium beta . . . Poke ri 
2N1269 Med. Frequency Amplifier | fmax-43 mc | high beta reduction of prices. This leadership m both reli 
2N1270 | High Frequency Amplifier | fmax-125 mc | low beta (video amplifier) ability and low price results in the greatest per- 
2N1271 High Frequency Amplifier | fmax-125 mc | medium beta . 7 Rc ane 
2N1272 =| High Frequency Amplifier | fmax-125 mc | high beta formance per dollar mn the high frequency silicon 
2N1472 | Switch fr-75 me | very low V saturation field. For complete data, application information 

superior temperature stability ; = ¥ 

2N1663 {Switch fr-100 mc superior temp. stability... high beta and prices on any of these silicon types, write 


Department SCP760. 


PHILCO 3 
Famous for Quality the World Over yy 


LANSDALE DIVISION e LANSDALE, PENNSYLVANIA © 
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Take a closer look at what’s hap-. 
pening to your costly materials like 
germanium or silicon. 

How much of these materials is 
going to waste during slicing and 
dicing, by ending up in swarf? 


Make deep cost-cuts 


with Norton diamond-hard, paper-thin wheels 


You can cut this loss to absolute 
minimum — and make your materials 
less costly — with Norton diamond 
cut-off wheels. Besides cutting fast, 
free and straight their extreme thinness 
and non-chipping action avoid waste. 
Their different available thinnesses, 
down to .004, are constantly uniform 
in wheels of the same specifications — 
important in every operation and 
especially so in gang wheel setups for 
dicing. 

Remember: Norton was first to 
introduce all three types of diamond 
wheels — resinoid, metal and vitri- 
fied bonded . . . does all its own 
delivery and sizing of diamonds... 
duplicates wheel specifications with 


\ constant accuracy ... brings you a 
complete line, covering every ap- 
plication. 


See your Norton Distributor or 
Norton Abrasive Engineer for prompt 
service. Or write to NORTON Com- 
PANY, General Offices, Worcester 6, 
Mass. Plants and distributors around 
the world. 


ABRASIVES 
W-1972 


75 years of... Making better products...to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels * Machine Tools » Refractories « Flectro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones » Pressure-Sensitive Tapes — 
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to glass sealing wires 


It’s the Sylvania look. 

The look of uniformity. Of quality. Of complete glass adherence to the surface of the metal. 

Sylvania prepares wires of outstanding quality for use in tubes, lamps and semiconductors. 

In addition, Sylvania aids in developing new wires for products and helps solve sealing problems. 

One example: the development of a special borate coating for diode Dumet wire to provide 
anti-leeching characteristics. Another: Sylvania altered the alloy of the core rod in a special Dumet wire 
to assure the proper coefficient of expansion. For all wires, Sylvania maintains precise quality control 
throughout the manufacturing process. 

Result—a consistently high quality product—and at low cost. 

Whatever the metal—platinum, tungsten, molybdenum, copper, an alloy or composite wires such as Dumet 
—Sylvania technical skills add up to quality glass sealing wires. And in welded assemblies, cans, 
headers, connectors and alloy cuts and leads, you’ll find you can brighten your quality—and profit— 
picture with Sylvania. Parts Division, Sylvania Electric Products Inc., Warren, Pennsylvania. 
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Ge rinaceralV I and other semiconductors 
from EAG LE-PICH ER 


Eagle-Picher, pioneer in Germanium, is 
an acknowledged leader in dependable 
production to meet the precise demands 
of the semiconductor industry. We 
offer a complete line of Germanium 
products and in addition, reprocess 
customers’ scrap Germanium under our 


new low-cost toll arrangement. 


FREE! An interesting, new brochure, EAGLE 


“EAGLE - PICHER GERMANIUM” 


is now available. Write for 


your copy today. 
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Since 1843 


THE EAGLE-PICHER COMPANY 
Chemical Division, Dept. SCP-760 


GENERAL OFFICES: CINCINNATI 1, OHIO 


PICHER 


Eagle-Picher 
Rare Metals and 
Semiconductors 


GERMANIUM DIOXIDE, minimum purity ° 
99.999%. < 


FIRST REDUCTION GERMANIUM METAL, 


minimum resistivity 5 ohm-cm, 


INTRINSIC GERMANIUM METAL, minimum 
resistivity 40 ohm-cm. 


SINGLE CRYSTAL GERMANIUM [undoped] 
minimum resistivity 30 ohm-cm. 


SINGLE CRYSTAL GERMANIUM [doped] 
to customers’ specified resistivity. 


SPECIAL SHAPES, INTRINSIC GERMANIUM 
METAL, for horizontal or vertical 
crystal growing. Wide variety in stock, 
other shapes furnished to customers’ 
specifications. 


SCRAP GERMANIUM PLAN, scrap Ger- 
manium may be returned for econom- 
ical reprocessing under a_ toll 
arrangement. 


— also immediately 
available 


CADMIUM SULFIDE 


GALLIUM, ultra pure. 
Metallic crystals, minimum purity 
99.9999%,. 
Metallic crystals, minimum purity 
99.999%. 


GALLIUM SESQUIOXIDE 


x 


How many 
of these 
Electronic 


Chemicals 


do you need? 


Check your requirements against General Chemical’s ex- 
tensive line of B&A® “Electronic Grade” chemicals. Prin- 
cipal products are listed here—and there are many others 
too! You'll find that “B&A”— America’s leading line of 
“Electronic Grade” chemicals—is your best single source 
for all your high purity chemical needs! 


As America’s foremost producer of laboratory and custom 
chemicals, General Chemical has the wide range of prod- 
ucts, the versatile production facilities, and the specialized 
experience to meet virtually every electronic chemical 
need! Write today for our free information folder, “B&A 
Electronic Chemicals.” Gives specifications plus other 
valuable information. 


Ilied 


hemical 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


Baker & Adamson® “Electronic Grade’”’ Chemicals 


For Etching 

1 Acetic Acid—Reagent, A.C.S. 

0 Ammonium Bifluoride—Technical 
O) Ammonium Fluoride—Reagent 


(J Bromine—Reagent, A.C.S. 

( Glycerin—Reagent, A.C.S. 

(1 Hydrochloric Acid—Reagent, A.C.S. 

1 Hydrofluoric Acid—Electronic Grade 

(J Hydrogen Peroxide (Stab.)—Electronic Grade 
(1 Nitric Acid—Reagent, A.C.S. 

(0 Potassium Hydroxide Pellets and Solution— 


Electronic Grade 
Sodium Carbonate—Electronic Grade 


CO 
(0 Sodium Hydroxide Pellets and Solution— 
Electronic Grade 


O Sulfuric Acid—Reagent, A.C.S. 


As Solvents: 

(] Acetone—Electronic Grade 

O Alcohol, Ethyli—Reagent 

[-] Carbon Tetrachloride—Electronic Grade 
(0 Ether—Electronic Grade 

[1 Methyl Alcohol—Electronic Grade 

(J Propyl Alcohol Ilso—Electronic Grade 

(0 Trichloroethylene—Electronic Grade 

(J Xylene—Reagent, A.C.S. 


In the Production of TV Tubes: 

(7 Barium Acetate—Electronic Grade 
(] Barium Nitrate—Electronic Grade 

(0 Calcium Nitrate—Electronic Grade 
(0 Strontium Nitrate—Reagent, A.C.S. 
[] Aluminum Nitrate—Electronic Grade 


For Semiconductor Production: 

[] Germanium Dioxide—Electronic Grade 
[] Germanium Metal—Electronic Grade 
C1) Nickel Chloride—Reagent, A.C.S. 

() Nickel Sulfate—Reagent, A.C.S. 

[J Sodium Hypophosphite—N.F. 


For Post Treatment of Semiconductors: 
(0 Hydrogen Peroxide—Electronic Grade 


For Capacitors: 
(0 Ammonium Hydroxide—Reagent, A.C.S. 
(] Boric Acid—Reagent, A.C.S. 


(] Manganous Nitrate—Reagent, A.C.S., 
Electronic Grade 


(1) Oxalic Acid—Reagent, A.C.S. 


For Phosphor Production: 
0 Zinc Sulfide 


For Gaseous Insulation: 
00 Sulfur Hexafluoride 
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Accelerate production with 


Lower your costs 
with high velume 
KAHLE precision 
production machines 
FOF ss). 


CRYSTAL DIODES 


TRANSISTORS 


ELECTRON TUBES 


4 
she 


Tube Cutting 
Lead Beading 
Crystal Growing 
Crystal Refining 
Crystal Mounting 
Body Forming 
Welding 

Final Sealing 


Header Forming 
Crystal Mounting 
Welding 
Exhausting 
Sealing 


Transistor Header 
Machine No. 2707 


Crystal Diode Final 
Seal Machine No. 3117 


Electron Tube Button 


; i b 7! 
Stem Forming Stem Machine No. 301 


KAHLE experience in raising production quality and reducing costs is 
available to help solve your fabrication problems. For recommendations 
on specific applications, just call or write outlining your requirements. 


Bulb Making 
Tubulating : 
Lead Welding : Complete Engineering, Design 
pecd Beading i and Machine Building Services — 
Grid Winding : 
Heat Treating i KAHLE engineers have built well over 1,000 performance-proven 
Degassing : machines for high speed, low cost production in the electronic, elec- 
Exhausting : trical and glass working industries. 
ae a For example, the latest KAHLE continuous firing vacuum furnace 
Reine. Ing provides uninterrupted operation and an output equal to 10 conven- 
Flaring tional furnaces. 

i] 

| 

| 

i] 

i] 


KAHLE eEnciIneEERING COMPANY 


General Offices: 3316 HUDSON AVENUE, UNION CITY, NEW JERSEY, U.S.A. 
WORLD'S LARGEST EXCLUSIVE BUILDER OF PRODUCTION AND SPECIAL PURPOSE MACHINES FOR THE ELECTRONIC INDUSTRY 
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Progress In Solid State Devices 


Since the discovery of the tunnel diode no 
new devices have appeared of comparable tech- 
nical importance. Researchers everywhere seem 
to concentrate on finding ways for understand- 
ing and improving the state of art. Major areas 
of investigation are: the application of com- 
pound semiconductors for the construction of 
tunnel diodes and transistors, the construction 
of multijunction devices of novel geometry, the 
study of the properties of optoelectronics and 
thermoelectric devices. 

Significant advances in these fields were an- 
nounced at the recent IRE-AIEE Solid State 
Devices Conference. For instance the construc- 
tion and the properties of tunnel diodes derived 
from heterogenous junctions (two semicon- 


_ ductors of different energy gaps, such as germa- 


nium and gallium arsenide) were discussed. In 
addition, the characteristics of tunnel diodes ob- 
tained with indium arsenide, gallium arsenide 
and alloys of indium arsenide with indium 
phosphide were presented. 

The gain bandwidth product of tunnel diode 
amplifiers is inversely proportional to the prod- 
uct of the negative resistance and the junction 
capacitance. To make the latter small one re- 
duces the size of the junction surface, but this is 
limited by the fact that at a certain point the 
absolute value of the negative resistance in- 
creases. To obtain a lower junction capacitance 
it is necessary to use semiconductors with larger 
energy gap. With gallium arsenide, diodes hav- 
ing cutoff frequencies up to 2 kmc and peak-to 
valley ratios up to 70 to 1 have been obtained. 

An improvement in the collector saturation 
resistance and storage time of mesa type tran- 
sistors has been obtained by means of a simple 
modification of the collector. This consists of de- 


positing a lightly doped film on a heavily doped 
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semiconductor and making the film act as the 
actual collector on which the remaining mesa 
structure is built. The resulting structure pre- 
sents higher breakdown voltage, lower collector 
capacitance, lower turn-off time, and even im- 
proved temperature stability. 

Several new geometries of multijunction de- 
vices were proposed. For instance, a device with 
two junctions on the same side of a wafer and a 
third junction on the other side may be used as 
an amplifier with voltage controlled transcon- 
ductance, or as a voltage regulator. A device 
with four separate junctions, three in cascade, 
as in a transistor triode, and the other two on 
the same terminal region, presents characteris- 
tics of a gate-controlled rectifier of high sensi- 
tivity and low temperature dependence. Finally 
a cascade combination of four junctions may be 
used as a p-n-p-n multivibrator whose load re- 
sistance is the reverse resistance of a diode. 
Such a device has good temperature stability 
and may be used as a relaxation oscillator whose 
frequency is linearly related to the illumination. 

The technique of construction of transistors 
with compound semiconductors can stand a 
great deal of improvement. Gallium arsenide 
transistors possess rather low alphas, but pre- 
sent matched gains of the order of 30 db and 
alpha-feo products of the order of 100 mc. Higher 
alpha values are obtainable using indium ar- 
senide semiconductors. 

An interesting phenomenon of relaxation os- 
cillations similar to that found in gaseous plas- 
mas contained by means of a magnetic field has 
been discovered recently by Rivkin. If a d-c cur- 
rent is passed through a semiconductor placed in 
a strong magnetic field parallel to the current, 
relaxation oscillation of various frequencies may 
be obtained. 


Samuel L. Marshall 
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How to 

cut costs 

a lot more 
by spending 
a little 


more! 


ii 


Only when you consider price in relation to benefits can you 
determine true cost. In the semiconductor business, this eval- 
uation of cost is vital. Take for example a processing boat. 
Ultra pure United boats may be priced 5 to 10% more... 
a nickle to a dime on each purchasing dollar... but look 
what you get in extra benefits and values that add up to 
long-run savings! 


1. You get highest purity graphite — guaranteed by United’s 
famous “F” process. This ultra high purity minimizes oxi- 
dation and wear; reduces contamination possibilities; assures 
longer service life and lower replacement costs; protects the 
quality and reliability of your products. 


2. You get matchless machining—United’s mastery of the 
most advanced machining methods—and experience with the 
finest new tools available—results in new heights of high- 
precision and close-tolerance machining for your parts. 


3. You get the best R & D—on design of parts, on purity of 
graphite, on techniques of machining. Continued research 
and development in all these areas adds up to a United effort 
to help make your products successful in the field, and your 
company’s name preferred. Buy successfully ... buy United! 


Do you have United’s new Semiconductor Graphite catalog? 
Write or phone for your copy ... or for immediate help on 
any graphite problem. 


‘UNITED. Carbon products co. 
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Transistorized TV and FM Tuners 


KARL WITTIG* 


This article describes some of the design considerations for vhf front ends, using madt and 
mesa transistors as rf amplifiers, mixers and oscillators. Both common emitter and common 
base configurations are compared as to their characteristics and suitability. Practical appli- 
cations are explained by means of Standard Coil TV and fm tuner schematics. Input and 
interstage matching are discussed together with age methods and their effect on band- 


pass characteristics. 


INCE THE ORIGINAL INVENTION of the transistor by 

J. Bardeen and W. H. Brattain in 1948, con- 

tinuous development has advanced the art 
toward higher and higher frequencies. In the vhf fre- 
quency region there has been a steady improvement 
in gain and a steady reduction in noise figure. Re- 
cently satisfactory vhf transistors have become avail- 
able at reasonable prices and communications engi- 
neers are now called upon to redesign conventional 
communications circuitry around such transistors. 
FM and TV tuners, if and video amplifiers, mobile 
receivers and transmitters have to be developed to 
satisfy the every increasing demand for smaller and 
lighter units that will give satisfactory operation with 
a minimum of power consumption. All of this must 
be achieved without any appreciable reduction in the 
performance standards. This article will discuss the 
fm and TV tuner area. It will review the require- 
ments that the communications engineer is faced 
with in this new area. It will discuss some complete 
designs of equipment satisfying these requirements. 


Noise Figure 


Noise figure is of major importance in tuner design 
and particularly in the design of the rf amplifier, for 
it is the rf amplifier which normally determines the 
overall signal-to-noise ratio of the receiver. A noise 
figure of 5-6 db at channels 2 through 6 and 7-8.5 db 
for channels 7 through 13 can be achieved at the pres- 
ent state of the art. This is by no means the ultimate 
and further improvements can be expected. For fm 
tuners the noise performance is normally described 
by a quieting sensitivity measurement. Similar noise 
figures to those quoted for the TV tuner may be 
expected. 


Gain 


Since the transistor is basically a power amplifier 


*Project Engineer, Standard Coil Products Co., Inc., 
Los Angeles, California 
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it is most convenient to express stage gain in terms 
of power gain. The power gain in db is given by 


P.G. = 10 log Ps (1) 
Pe © Ei gamer) 
P 


1 

where P, is the input power and Py, is the output 
power. If the input and load impedances are equal 
then the same gain may be expressed as a voltage 
gain 

; ; EB 

VG. = PGy =.20 bg =; (2) 

E, 

where E, is the input voltage and Es» is the output 
voltage. In the case where there are unequal input 
and load impedances, the power gain may be calcu- 
lated from 


Ei ae 
E,W Zs 


where Z,; represents the input impedance and Zp, the 
load impedance. 

An overall power gain of 35-40 db may be expected 
in a TV tuner for Channels 2 through 6 and 22-27 db 
for Channels 7 through 13. These figures were ob- 
tained in a prototype tuner designed by Standard 
Coil Products around the Texas Instrument transistor 
series, R307, R308, and R309. Other transistor types 
are under investigation. Similar power gains may be 
expected in an fm tuner. 


PG = logio (3) 


Bandwidth 


A TV tuner requires an overall bandwidth of 4.5 
mec, measured at the 3 db response points. FM tuner 
design required an overall bandwidth of 200 ke to 500 
ke depending upon the particular end use. Whenever 
possible, double tuned transformer coupling should 
be employed in the RF stages to get good channel 
selectivity. 


Input and Output Impedance 
FM and TV tuners are usually designed to operate 
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from a 75 ohm unbalanced or a 300 ohm balanced 
source impedance. For 300 ohm balanced source, a 
balun transformer is generally used to convert the 
source to a 75 ohm unbalanced impedance and is then 
fed directly into the input matching network. For 
75 ohm source impedances, the signal is fed directly 
to the input matching network. 

The if output of the tuner should be fed into a load 
simulating the input impedance of the following if 
stage. A typical value would be a 50 ohm resistive 
load shunted by a 22 wf capactitor. 


Automatic Frequency Control 


The transistor is a temperature sensitive device and 
it is necessary to make provision to prevent oscillator 
drift. For transistorized fm tuners, an afc circuit 
should be considered, regardless of any other means 
of oscillator stabilization such as the use of negative 
temperature coefficient capacitors, emitter resistors, 
thermistors, etc. It has been found at Standard Coil 
that the most acceptable automatic frequency control 
is achieved with the use of a reverse biased silicon 
diode operating as a voltage variable capacitor. The 
diode is coupled through a small capacitor (approxi- 
mately 5 uuf) to the oscillator tuned circuit. In order 
to achieve approximately symmetrical frequency cor- 
rection for both positive and negative afc voltage, a 
fixed bias of about 3 v should be applied to the diode. 
The afc correction voltage, which may originate either 
from a discriminator or a ratio detector, is applied to 
the diode to vary its capacity. 

Automatic frequency control may also be con- 
sidered for a TV tuner but it is generally unnecessary 
with a well compensated oscillator circuit. 


Automatic Gain Control 


A simple method for reducing the signal level in 
a TV tuner would involve the insertion of an attenua- 
tion pad into the antenna input circuit. This would, 
of course, have to be manually adjusted. Such a 
method has received some consideration because of 
some of the difficulties of applying agc to a transis- 
torized tuner. It is not as easy to achieve good age per- 
formance in a transistorized tuner as it is in a con- 
ventional tube tuner. The cause of the difficulty lies 
in the input and output characteristics of the transis- 
tor. As we shall see in a moment, we may reduce the 
gain of a transistorized rf stage either by reducing the 
collector current or by reducing the collector voltage. 
In either case, the associated change in the input and 
output impedance of the transistor will have an effect 
on the associated resonant circuits. To reduce the 
effect of the capacity change, one has the choice of 
either swamping the input and output with a large 
capacity or making the input circuit as broad as pos- 
sible in order to eliminate having the response curve 
“tilt with the bias.” This tilting may wash out the 
fine detail of a TV picture and may also cause inter- 
carrier buzz because of the changing relationship of 
the amplitude of the picture and sound carrier. 
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There are two methods of achieving automatic gain 
control in a transistorized rf amplifier. The first of 
these is forward age wherein a resistor (approxi- 
mately 2.2 K) is placed in series with the collector 
lead such that the collector voltage will drop as the 
collector current is increased. An increase in the 
base bias (forward bias) will result in an increase 
in the collector current, a decrease in the collector 
voltage, and a decrease in the gain of the stage. The 
disadvantage of this method is that a rather large — 
supply voltage is needed to overcome the voltage - 
drop across the series resistor at the maximum gain 
operating point. An advantage is the relatively 
smaller change of input impedance with applied age 
voltage. The second scheme is negative age wherein 
the collector current is reduced by reducing the base 
bias. It is the bias voltage change which accompanies 
this age action which may lead to “tilt with bias.” 
When using negative agc, care must be taken not to 
deteriorate the vswr at the input. In some cases the 
input capacity may be tuned out using inductance 
and, since the parallel resistance is small, a wide 
input bandwidth will result. In the tuner to be de- 
scribed in this article, which uses negative agc, this 
problem has been solved by using a series tuned in- 
put network. The circuit is first adjusted for match 
and then the “tilt with bias” coil, in the rf input cir-— 
cuit, is tuned to resonate with the input capacity at 
the lower channels when the age is such that the rf 
gain is at a minimum. This circuit helps to provide 
excellent “tilt with bias” characteristics. A similar 
circuit has been successfully used for a TV tuner 
using forward age. 

It is important that no deterioration in vswr occurs 
when agc is applied because of the effect of vswr on 
the noise figure. In the tuner to be described the input 
network is so designed that the match improves 
initially as agc is applied. Only in the low gain region 
does the match become such that the noise figure 
increases significantly. 

It is most important that the tuner alone not be 
relied on to provide all of the dynamic gain control 
range. The if amplifier stages should be fully utilized 
for this purpose. 


Other Requirements 


In addition to the major requirements detailed 
above, other specifications such as cross modulation, 
if rejection, overload, image rejection, oscillator drift, 
etc., must also be considered. 


Design Considerations 


Let us now consider the properties of some of the 
available vhf transistors. The circuit designer has 
the option of considering common base or common 
emitter operation. Each of these configurations have 
certain merits and certain disadvantages. Let us first 
consider a typical rf amplifier using a common base 
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- configuration. See Fig. 1. One of the interesting prop- 
_ erties of the Philco madt type transistor is its input Cy 
; resistance characteristic which is shown in Fig. 2. The 
common base input resistance increases from 25 ohms 
_ at channel 2 to about 38 ohms at channel 6. Between 
: channel 7 and 13 it increases from 103-135 ohms. This 


indicates that a 5:1 impedance change takes place 
between channels 2 and 13. The output resistance of 
the Philco T1694 is shown in Fig. 3. There is a reduc- 
tion from 8 K at Channel 2 to 6 K at channel 6 and a 
reduction from 4.5 K at Channel 7 to 4 K at channel 
13. These impedance changes must be compensated 
for in the design of the interstage network. It should 

_be further added that the reactive portion of the input 
and output impedance, which can appear negative or 
positive, is also a function of frequency. Both the re- 
sistive and reactive components of the input and out- 
put impedances are also functions of the operating 
point. The variability of the input and output imped- 
ance with bias point and frequency is also experi- 
enced in the common emitter connection. The com- 
mon base circuit has a tendency to become regen- 
erative since the emitter and collector voltages are 
close to being in phase. The insertion of a small ex- 
ternal capacity between collector and emitter can 
cause the rf amplifier to become an oscillator. This 
regeneration can be controlled to some degree by 
proper selection of the collector load, however, in 
some cases the internal emitter to collector capacity 
of the transistor may be sufficiently high to cause 
undesired regeneration. 


Oscillator 


A TV oscillator circuit is shown in Fig. 4. The com- 
mon base configuration is used. A small capacitor, 
1 wf, is added between collector and emitter to pro- 
vide stable oscillations. Special care must be taken 
in order not to load down the oscillator output to such 
a level that oscillations are not sustained. This is pre- 
vented in the circuit of Fig. 4, by coupling the oscil- 
lator output through the small capacity C,. In the TV 
tuner, in which this circuit is used, each channel is 
tuned by means of an individual oscillator coil L, 
paralleled by a variable fine tuning coil, F.T., which 
has a somewhat larger inductance. The oscillator is 
designed to provide an injection voltage of 150-500 
mv across the 62uyf matching capacitor in the emit- 
ter circuit of the mixer. Injection voltages of this 
order have been found to give maximum conversion 
gain. A common base mixer stage is shown in Fig. 4 
which is designed to convert TV rf frequencies to a 
45 mc if frequency. Regeneration, gain and loading 
are controlled by the output tank which consists of 
capacitor Cy; and inductor Ly3. Since the value of 
Cir3 will, to some extent, determine the oscillation 
threshold of the mixer stage, it should be considered 
critical. It also serves to swamp out variations in the 
_ mixer output capacity. 
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Ry? 250-1352 
Royr= 8K2-4K2 


Fig. 1—RF-Amplifier, common base configuration, nega- 
tive supply voltage. 
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Fig. 2—Common base input resistance. 
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Fig. 3—Common base output resistance. 


RF Amplifier 


An rf amplifier utilizing the common emitter con- 
nection is shown in Fig. 5. The common emitter con- 
figuration has the advantage of offering a smaller 
(and falling) input impedance change over the vhf 
band. The impedance changes between about 135 and 
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Fig. 4—Oscillator and mixer, Standard Coil TV mixer. 
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Fig. 5—RF-Amplifier, common emitter configuration, 
negative supply voltage. 
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Fig. 6—Common emitter input resistance. 
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60 ohms between channels 2 and 13. The smaller in-. 
put impedance change afforded by the common. 
emitter connection simplifies the problem of provid-. 
ing a match at the input. The typical variation in 
input resistance with frequency of the Philo T1694 | 
is shown in Fig. 6. The output impedance of the 
grounded emitter amplifier changes from about 3 K 
to 1.2 K as shown in Fig. 7. Since the input signal is 
relatively out of phase with the output signal in the 
grounded emitter connection, an internal negative 
feedback takes place and the amplifier displays de- : 
generative characteristics. It is generally necessary 
to use neutralization to overcome the inherent de- 
generation. 


The Input Network 


The antenna input network serves the following 
functions: 

(1) It must transfer the antenna power to the tran- 

sistor input with a minimum of insertion loss. 

(2) It must match the antenna impedance to the 
transistor input impedance. Because of the 
varying transistor input impedance with fre- 
quency it must be designed to separately 
achieve this condition for each channel. 

(3) It must prevent signals in the if, fm and broad- 
cast bands from reaching the rf stage. To ac- 
complish this it is desirable to incorporate two 
if traps, one fm trap and one am trap. Using 
such a trap configuration, it is possible to filter 
out the most likely interference frequencies 
before they reach the transistor. 

(4) It must reject oscillator radiation and thus 
isolate the oscillator from the antenna. FCC 
regulations set the absolute maximum antenna 
radiation at 50 uv/m on the low channels and 
150 uv/m on the high channels. 

(5) It must be selective at the desired frequency. 

Most of these requirements can be met but in some 
cases design compromises are necessary. It has been 
found that the series tuned input circuit is particu- 
larly desirable in achieving the necessary character- 
istics. 

It is sometimes helpful in the design of a TV tuner 
to use a different type of matching network for the 
high and low channels. Two satisfactory networks are 
shown in Fig. 8. In the low channel circuit of Fig. 8A, 
the tuning coil, L7, is placed in parallel with the input 
and resonates C; and Cy in parallel. For the high chan- 
nels a pi configuration is shown in Fig. 8B wherein 
the tuning coil Ly is placed in series with the input. 

It is important that the input network provide good 
match, since minimum noise figure is a prime requi- 
site in a well designed tuner. Gain may be recovered 
in any of the later stages but there is no way to im- 
prove a poor signal to noise ratio except in the rf 
stage. It is, therefore, most important that the vswr 
be well controlled on all channels. The vswr should 
not be permitted to exceed 2:1 on any channel. 
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a 
_ A Complete TV Tuner 


- Let us now consider the design of a complete TV 
tuner. A schematic for a turret tuner is shown in Fig. 
9. In this circuit, the balanced 300 ohm input is trans- 
formed to an unbalanced 300 ohm output by means 
of a balun transformer. In order to keep cross-modu- 
lation sources to a minimum two if traps and one fm 
trap have been incorporated in the input circuit. The 
input network uses the configurations which were 
previously discussed in Fig. 8. The rf stage is operated 
with forward age. The series collector resistor, Ry, is 
used to drop the collector voltage for age purposes. 
Capacitor Cp and Cy provide an out of phase feed- 
back to neutralize the amplifier. , ~ a ee oon 

The use of a fixed neutralization capacitor for all Feenter(MC) 

channels does not provide the maximum possible 
gain. A separate neutralizing capacitor for each chan- 
nel or at least for the lower and higher bands is ad- 
visable but sometimes impractical. 

The rf output is inductively coupled to the mixer Oho 5 Palle 
input coil Ls. Capacitors Cy; and Cy. form a capacitor 
_ divider network which serves to match the input im- 

pedance of the mixer. The oscillator signal is injected 
across Cy. The mixer is designed to drive the if load 
impedance consisting of a 51 ohm resistor paralleled by 
a 15 uuf capacitor. A low-side, capacitive coupling 
circuit is employed together with a series tuned cir- 
cuit (Ly and Cs). The tuner shown in Fig. 9 requires 
a positive supply voltage of 15 v. Similar tuners, op- 


Fig. 7—Common emitter output resistance. 


erated from a negative supply, have been designed. patie ee : 

It should be pointed out that the voltage drop across 

Ry dictates the high supply voltage. aes . si = 
A TV tuner using negative age is shown in Fig. 10. 3 3 | a: 

This tuner operates with a 12 v supply. This circuit a IF-TRAP a es 


is similar to the circuit of Fig. 9 except that a consid- i (B) z 
erably smaller resistor is used in the collector sup- : 
ply line. Also, a broadcast trap has been added across Fig. 8—Input matching networks, common emitter. 
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Fig. 9—TV tuner using a positive 15 volt supply. 
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An FM Tuner 


A complete fm tuner designed for operation in the 
commercial fm band (88-108 mc) is shown in Fig. 11. 
Similar circuits can be used in portable and mobile 
fm communications systems at other frequencies. The 
circuit shown consists fundamentally of a broad band 
input circuit, a slug tuned rf interstage circuit and 
separate oscillator and mixer stages. In this tuner the 
oscillator output is connected to the mixer emitter 
through a capacitive voltage divider. It appears that 
more uniform oscillator injection can be achieved 


470 


the input circuit to reduce the possibility of cross 
modulation arising from this source. 


aan 


cs pol 
.001 im Cio oy 
= 1K 


RI e RT ee | AIMEE age Seem eee eee nee 


“6K 12k 
oy) Re 


00! | ¥ 
Cl f 
.001 1 
AGC | -5.5V.FOR/MAX, GAIN Clee 
OV. FOR AYN. GAIN. F, 


-/2V. 


Fig. 10—TV tuner using negative AGC. 
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Fig. 11—Complete FM tuner designed for operation in the 
commerical FM band (88-108 mc). 
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when capacitive coupling is used. From a production 
cost standpoint, capacitive matching also seems to be 
most desirable. The interstage network between the 
rf amplifier and the mixer is designed to match the 
collector output resistance of the rf output stage to 
the lower input impedance of the mixer with a mini- 
mum of insertion loss. It is also designed to reduce the 
oscillator output reaching the input of the rf stage. 
This is accomplished by the parallel trap which 
doubles as a section of the pi network. Since the 
oscillator frequency is above the rf signal this trap 
attenuates most of the oscillator radiation. In other 
respects the coupling network is a conventional pi 
matching section. The oscillator and mixer circuits 


MAXIMUM | GAIN 


VOLTAGE] NOISE | BALI.F. BAL TO| GAIN 
FACTOR | REJ. VSWR 


UNBAL | REDUCT'N | @ Max 


RANO | DB 


SEE FIG.10 


themselves are very similar to the circuits described 
in the TV tuner. The output of the mixer is coupled 
through a matching transformer to the 300 ohm 
input impedance of the if amplifier. Regeneration may 
be applied from the secondary winding of the mixer 
output transformer to the input. Such regeneration 
results in an appreciable gain increase and a narrower 
mixer band. 


Overall Performance 


In Fig. 12, typical performance data is shown for a 
TV tuner of the type shown in Fig. 10. As can be seen, 


PDB | Worst | Fale) ta 


Fig. 12—Typical performance data for a TV tuner of the 
type shown in Fig. 10. 


the noise figures range from about 6 db on the lower 
channels to 10 db on the high channels. While im- 
provements are continuously being made the tran- 
sister tuner has become competitive with the tube 
tuners and it appears that its application in the con- 
ventional home TV sets is only a matter of time. 
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Application of Transistors To Video Equipment 


K. HIWATASHI* 


Y. FUJIMURA* 


K. SUZUKI* N. MII* 


Part 3 


This is the third and concluding article of a series describing developments in the tran- 

sistorization of television transmitting equipment in Japan. The portable camera-trans- 

mitter and the sync-signal generator were described in the first two installments. This 
concluding article in the series discusses the image orthicon camera. 


The Image-Orthicon Camera 


The transistorized image-orthicon camera (TIO) 
illustrated in Fig. 15 was designed mainly for mobile 
airborne telecasting. This new camera employs a 5” 
monitor tube (5AYP4) at the right side of the image- 
orthicon assembly. The height of the camera has 
been reduced for easy tilt. 

The physical dimensions of the camera (TIO) are 
440 x 190 x 300 mm. and its weight is about 16 Kg. 
The electrical features are the same as those of any 
conventional image-orthicon camera using electron 
tubes, but its power consumption is only about 50 W, 
as a result of its transistorization. 

Since the weight, capacity and the power consump- 
tion of the camera are no more than a fraction of 
existing cameras, the cameraman can easily track his 
subject with the camera mounted on a small tripod. 

The optical system uses the zoom lens exclusively, 
so that the cameraman can set an optical focus and 
picture angle in one action, adjusting the zoom rod 
with his right hand. 

The interior arrangement of TIO is as follows: 
A cylinder containing the image-orthicon assembly is 
located at the right side. A preamplifier panel, a de- 
flection panel and an image-orthicon control panel 
are mounted around it. 

On the right side, as seen in Fig. 15, is a 5’ monitor 
tube 5AYP4, its accessory circuit, a regulator panel 
for camera power source and a converter for high 
voltage. A camera cable which connects the camera 
with the camera control unit (CCU) is very thin, its 
diameter being 12 mm. It has 12 contacts. 


Circuit Configuration of TIO 


A block diagram of the T10 is shown in Fig. 16. In 
this camera, each electrode potential control of the 
image-orthicon is in the camera in order to simplify 
the circuit and to make a small diameter cable possi- 
ble. The control knobs, concerned with the image- 
orthicon operation, are of the semi-fixed type, and 
with a few exceptions, are located in the camera. 
These exceptions are the “beam focus,” “beam” and 
“target set switch” in the rear end of the camera. 


*Television Research Section, NHK Technical Research Labo- 
ratory, Tokyo, Japan. 
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This design brings the camera one step closer to the 
“controlless” type by employing a stable transistorized 
circuit and series regulator circuits. 


Video Amplifier 

The preamplifier, Fig. 17, has 7 stages and a current 
gain of about 50 db. It provides a diode clamp circuit 
to prevent the initial shock from high voltage supply 
of the camera tube from damaging the transistors. 
The preamplifier panel also contains a target blanking 
amplifier, an image-orthicon protector and a dynamic 
focusing circuit. 


Horizontal Deflection Circuit (Fig. 18) 

The horizontal deflection power of the image-orthi- 
con is about 2 mhA, which is about 10 times that of 
1” vidicon. The horizontal deflection coil, designed 
for the transistor circuit, has an inductance of 250 uh 
and a d-c resistance of 1 ohm. The horizontal deflec- 
tion circuit utilizes a transistor with a superior 
switching characteristic and operates at high effi- 


So 


Fig. 15—Transistorized image-orthicon camera. 
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Fig. 16—Block diagram of the T.1.O. 


ciency. However, under the present situation, a tran- 
sistor for high power horizontal deflection should be 
selected from among available transistors. 

During the retrace period, a relatively large volt- 
age, which is a half cycle of a free oscillation, appears 
on the collector. The yoke inductance must be ad- 
justed so that the peak voltage does not exceed the 
collector breakdown voltage. 

The method for reducing the fly-back voltage pulse 
on the collector is seen in Fig. 18. The stepdown trans- 
former, which has a 1:1.5 ratio, prevents excessive 
fly-back voltage on the collector, although the col- 
lector current increases inversely. The peak-to-peak 
value of horizontal saw-tooth current is 2.8 amperes 


Cae | 


10K 10K 
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ce tty 
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thru the deflection coil and the fly-back pulse voltage 
appearing at the collector is —60 volts. 

Since the value of capacitor C is related to the 
retrace period and the fly-back voltage, a selected 
capacitor should extend the retrace period as far as 
it is permissible, in order to minimize the transient 
fly-back pulse. The retrace period of this deflection 
circuit is about 13 percent of one horizontal scanning 
period. 


Vertical Deflection Circuit 


The vertical deflection circuit employs a shunt-reg- 
ulated circuit, similar to that used for the audio out- 
put. The peak-to-peak value of the vertical saw-tooth 
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Fig. 17—Video head amplifier of the T.L.O. 
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Fig. 18—Schematic diagram of the horizontal deflection circuit. 


is 700 ma through the vertical deflection yoke which 
has an inductance of 50 mh and a resistance of 40 
ohms. The deflection power for the 5” monitor tube 
5AYP4 is almost identical with that of the image- 
orthicon, but the use of a permanent magnet center- 
ing device, permits the flow of the d-c component in 
the deflection coil. 


Power Supply (Fig. 19) 

All circuits are supplied through the voltage regu- 
lator circuits and therefore the stability of TIO circuit 
is very high against the fluctuation of the battery 
voltage. Voltage regulator circuits are provided for 
—20v, —15v and —6v. The —6 volts power line 
which contains a —6.5v silicon reference diode, serves 
as the reference for the other regulators. The other 
regulators employ 2-stage d-c amplifiers and a series 
transistor. 


The capacity of battery should be 24 AH (24v) for 
operating the TIO camera for about 5 hours. 

The converter (T13 and T14) supplies 1250v, 330v, 
—150v and —550v to the image-orthicon and also 
converts low d-c voltage to 8 kv and 3 kv for the 5” 
picture tube. 

A forced cooling fan is available to make the tran- 
sistor power dissipation higher, and two other fans 
are employed for cooling the image-orthicon assembly 
and the horizontal deflection output transistor. 
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ki Temperature Dependence of Ca Re ee 
Mobilities, Diffusion Consta es 

| Conductivities in Germanium « : 

W. W. GARTNER* | 


, 


: 
: 
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eters in all semiconductor devices of the conven- 
tional and the micro-electronic type. The temperature 
dependences of the material properties determine the 
temperature sensitivity of the final devices. The com- 
putation of these dependences therefore is necessary 
in most design work to minimize the temperature 
variations in the electrical characteristics. As an aid 
in these time-consuming computations and for rapid 
estimates the seven graphs in this article show the 
above mentioned properties for impurity concentra- 
tions usually encountered in semiconductor devices 
and over the temperature range usually encoun- 
tered in device operation. They have been calcu- 
lated from the latest accepted formulae which are 
briefly summarized below: 


Carrier Densities (Fig. 1) 
The carrier densities are determined from 


mp = Nn" 


and the condition for electrical neutrality, 


n+N,=pt+QNa. 


m is the electron density; p is the hole density; N, is 
the ionized acceptor density; Nq is the ionized donor 
density. In n-type material N, = N, (see Fig. 1) and 
N, = 0; in p-type material N, = N; and Nz = 0; nj is 
the intrinsic carrier density, given by: 


nz = 3.1 X 1082 x T3 X exp (— 9101/T) 
em~? in germanium‘ 
and 
ni? = 1.5 X 108 x T® & exp (—14028/T) 


em in silicon‘ 


where T is the temperature in degrees Kelvin. 


*Formerly Chief Scientist, Solid State Devices Division, U.S. 
Army Signal Research and Development Laboratory, Fort 


Monmouth, N.J. Dr. Gartner is now associated with CBS 


Laboratories as Manager of their Electronic Semiconductor 
Department. 


Formulae and phs given in this article will also appear 
textbook “Transistors: Principles, Design and 
wis” by W. W. Gartner to be published by D. Van 
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160200 250 00° ‘isd’ 300° 250 
Fig. 1—Majority and minority carrier densities, N and P, 
in germanium and silicon with various impurity con- 
centrations, N;, as a function of temperature. 
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Fig. 2—Electron and hole drift mobilities, 1, and ,, in 
germanium with various impurity concentrations, as a 
function of temperature. 
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Fig. 3—Electron and hole drift mobilities, 1, and 1, in 
silicon with various impurity concentrations, as a func- 
tion of temperature. 
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Fig. 4—Electron and hole diffusion constants, D,, and D,, 
in germanium with various impurity concentrations, as a 


function of temperature. 


Drift Mobilities (Figs. 2 and 3) 


The drift mobilities are obtained as a combination 
of lattice and impurity mobilities according to the 
formula‘) 


w= pr{l + M? {CiMcosM + SiMsinM — 3 x sinM}] 

where 

M? = 6u,/uz; Sit and Ci are the integral sine and co- 

sine respectively. The lattice mobilities are given by 
bnt = 4.9 X 10" K F-1:© em?- V—!-sec—! 


for electrons in Ge); 


ipp = 1.05 X 109 X T-2-33 em?- V-!-gec-! 
for holes in Ge"); 


Mat = eal ar 0.2) x 109 & T-2-5+£0-1 em?2- V—!. gee} 


for electrons in Si®); 
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Fig. 6—Conductivity of germanium as a function of tem- 
perature. 
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Fig. 5—Electron and hole diffusion constants, D,, and D,, 
in silicon with various impurity concentrations, as a 
function of temperature. 
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for holes in Si). 
The impurity mobilities are calculated from‘® 


BV 2 62 (kT) 3 
PT = 
3 eakET\? 


where £9 is the permittivity of free space (—8.854 X_ 
10-12 farad.m-); x is the dielectric constant; N; is the 
density of ionized impurity atoms; mes; is the effective 
mass of the carriers (taken equal to .25 mp» for elec- 
trons in Ge, and equal to 1m» in all other cases; mo is 
the mass of the free electron, mp = 9.11 * 10-*! kilo- 
gram); q is the electronic charge (= 1.6 < 10°” 
coulomb); k is Boltzmann’s constant (= 1.38 « 10-28 
watt.sec.deg). 
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Diffusion Constants (Figs. 4 and 5) Conductivities (Figs. 6 and 7) 
~The diffusion constants are obtained from the cor- The conductivities are obtained from the carrier 
j _Tesponding drift mobilities in Figs. 2 and 3 through densities in Fig. 1 and the drift mobilities in Figs. 2 
the Einstein relationship: and 3 through their defining equation: 
D = (kT/q)h o = Q(unn + bpp) 
| 
| 
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Transistor-Capacitor Shift Register* 


RICHARD W. HOFHEIMER** 


A shift register is described in which capacitors are used as the informa- 
tion storage elements. The chief advantages are circuit simplicity and high 
bit rate capability. 


The novel feature of the transistor-capacitor shift D1, D3, D5, and D7. Assume that all the capacitors 
register shown in Fig. 1 is the use of capacitors as the are charged so that their left-hand plates are at a po- 
information storage elements. Shift registers of this tential of minus seven volts. Under these conditions, 
type can be constructed with readily available com- a negative pulse applied at the input at “B” pulse 
ponents, and should lend themselves easily to minia- time causes the collector of T1, and hence the left- 
turization techniques. They are low in power con- hand plate of Cl, to rise to ground potential. The next 
sumption, and can be operated at high speeds. The 
breadboard model of the transistor-capacitor shift 
register was recirculated at bit rates up to 20 mega- 
bits per second. 

Fig. 1 shows a four-stage shift register. Its opera- 
tion is as follows. The right-hand plates of capacitors 
C1, C2, C3, and C4 are always held to within approxi- 
mately one volt of ground potential, either by the 
base-emitter diodes of the transistors, or by diodes 


"A" PULSES 


*The work reported in this article was performed at Lincoln Biers ce, 0 ie TRANSISTORS: 2N5O\ 
Laboratory, a center for research operated by Massachusetts Sages 3 pa vag Maes 8 CODES: $5556. 
Institute of Technology with the joint support of the U. 5. "B'PULSES maine Gk: cl aeons CAPACITORS: 27mmt 


RESISTORS: 1OK 


Army, Navy, and Air Force. 

**Formerly Staff Member, Lincoln Laboratory, Massachusetts 
Institute of Technology. Mr. Hofheimer is now associated with : . ; ‘ ; 
Non-Linear Systems, Inc., Del Mar, Calif. Fig. 1—Transistor-capacitor shift register. 
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Fig. 2—Transistor-capacitor shift register with buffer 
output stage. 


“A” clock pulse restores C1 to its original charge, 
and in the process, applies a small negative pulse to 
the base of T2. This, in turn, causes the left-hand 
plate of C2 to rise to ground potential. The next “B” 
clock pulses restores C2, and propagates the pulse to 
the next stage. In this manner, any pulses introduced 
at the input are propagated along the shift register. 
If no pulses are introduced at the input, no pulses are 
propagated. Thus any pattern of pulses and no pulses 
can be propagated. The value of the resistors in Fig. 1 
is related to the clock pulse shape. If the leading edge 
of the clock pulse is very steep, the value of the re- 
sistors may have to be reduced to avoid propagating 
a pulse where none is intended. A satisfactory value 
is easily determined experimentally. 

Since each clock pulse resets half of the shift reg- 
ister stages an n-stage shift register can store only n/2 
binary digits. Thus the four-stage shift register shown 
in Fig. 1 can store 2 bits. If a shift register contains 
an even number of stages, the output can be con- 
nected to the input to obtain recirculation. This con- 
nection is shown by the dotted line in Fig. 1. 

Fig. 2 shows one method of getting information out 
of a transistor-capacitor shift register. This method 
makes use of a buffer stage with a transformer output. 

The shift register shown in Fig. 1 uses two transis- 
tors per bit, and two sets of clock pulses. However, 
by substituting lumped-constant delay lines for alter- 
nate stages of the shift register, a technique which is 
used in magnetic core shift registers, a transistor- 
capacitor shift register can be constructed using only 
one transistor per bit, and requiring only one set of 
clock pulses.; Such a shift register is shown in Fig. 3. 

The advantages and disadvantages of the transistor- 


{The suggestion to substitute delay lines for alternate stages 
of the transistor-capacitor shift register was made by Kenneth 
EK. Perry. 
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Fig. 3—Transistor-capacitor shift register using lumped- 
constant delay lines in alternate stages. 


capacitor shift register can probably best be evaluated 
by comparison with those of the magnetic core shift 
register. Both types of shift registers share the advan- 
tage of low power consumption. Both types share the 
serious disadvantage that their performance depends 
on the clock pulse shape. A clock pulse having too 
steep a leading edge can cause a pulse to be propa- 
gated when none is intended. On the other hand, a 
clock pulse having a leading edge which is not steep 
enough can fail to propagate a pulse when one is in- 
tended. In both types of shift registers, the load pre- 
sented to the clock pulse source is a function of the 
information content of the register. This, in turn, 
aggravates the problem of pulse shaping mentioned 
just above. 

The transistor-capacitor shift register can be oper- 
ated at higher bit rates than magnetic core shift reg- 
isters. Currently available magnetic core shift regis- 
ters have an upper limit of approximately 500,000 bits 
per second. The transistor-capacitor shift register will 
operate very satisfactorily at 5 megabits per second. 
An upper limit might lie between 15 and 20 megabits 
per second. 

The magnetic core shift register has the advantage 
that its clock pulse can be interrupted for indefinitely 
long periods of time without loss of information. This 
is not true for transistor-capacitor shift registers. In 
applications where clock pulse interruption for long 
periods of time is not necessary, the transistor-capaci- 
tor shift register should be very competitive with the 
magnetic core shift register. Transistor-capacitor shift 
registers should be especially useful in systems em- 
ploying pulse logic as described by W. N. Carroll and 
R. A. Coopper.* 


*W. N. Carroll and R. A. Coopper, “Ten Megapulse Transistor- 
ized Pulse Circuits for Computer Applications,” Semiconductor 
Products (July/August 1958). 
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Applications Engineering Digests 


APPLICATIONS ENGINEERING DIGEST NO. 41 


Simplifying Voltage Regulation; Hoff- 
man Electronics Corp., El Monte, Cali- 
fornia. (E. F. Koshinz) 


The use of Zener regulators as re- 
placements for conventional gas-filled 
voltage. regulator (VR) tubes is be- 


-coming increasingly well known. Below 


is an application concerning such a 
shunt-type regulator used in conjunc- 
tion with a high power transistor that 
allows for considerable variation in 
output voltage selection by use of 
various low power Zener units. 

In the circuit in Fig. 41.1, the Zener 
regulator, used as a replacement for 
the conventional gas-filled regulator 
tube, may be selected to obtain reg- 
ulated output voltages from 6.2 to 200 
volts (Hoffman 10, 1 and % watt 


INPUT 


OUTPUT 


© ae ———— = 
Fig. 41.1—Zener shunt regulator. 


series). This is often an advantage, 
since the common gas-filled regulator 
tube voltages of 75, 90, 105, etc., do not 
meet some design requirements. As 
Hoffman Zener regulators are avail- 
able in high power units, with low 
Zener impedance, a _ considerable 
amount of flexibility is now possible 
in the design of power supplies of this 
type. 

An improved circuit, Fig. 41.2, uses 
a transistor in conjunction with the 
Zener regulator. Here, an increase in 
R, causes an increase in base current 
(in), which in turn causes a corres- 
ponding increase in collector current 
(Bix). Thus, by selection of a high 
power transistor, voltage regulation 
over wide variations in load is now 


possible at essentially the reverse 
R 
oO WWW fo 
INPUT Ry 


Ge 


Fig. 41.2—Transistorized shunt regu- 
lator. 


{Circle 198 on Reader Service Card] 


breakdown voltage of the selected 
Zener regulator. 

As with the circuit of Fig. 41.1, a 
wide variation in regulated output 
voltage is possible by use of selected 
Zener regulators. In this case, how- 
ever, the regulators may be of a low 
power type. 

Equations for the circuit of Fig. 41.2 
are as follows: 


Regulation 


be 66 
sc Sj pee ae Se) 
V0 ee 


dey = 


Voltage Stability Factor 


6&5 Ry Rr 


8V, R{Rir(6 +1) + Ral 


Output Impedance 


bo _ 2 R Ry 
slr Roe +R(B+1) 


where: 
Ry, = base resistance + Zener resistance 


APPLICATIONS ENGINEERING DIGEST NO. 42 


Ri 


+100 mV 
(a) LOW RESISTANCE 


Ba Sch 3m 


(c) 


Fig. 42.1—(a) A tunnel diode amplifier 


and (b) its simplified a-c equivalent 
circuit, and (c) equivalent circuit at 
resonance. 


Tunnel Diode Applications; Hughes 
Semiconductor Division, Newport 
Beach, California. (Carl D. Todd) 


Tunnel Diode Amplifier 


For purposes of illustration we can 
assume that the tunnel diode equiva- 
lent circuit is only the negative resis- 
tance shunted by the capacitance 
C,. A very simple amplifier circuit 
might be that shown in Fig. 42.1 (a). 
Its equivalent circuit is shown in 
Fig. 42.1 (b). At the resonant fre- 
quency of the tank circuit consisting 
of the inductor, L, the diode capaci- 
tance, Cu, and the tuning capacitor, C, 
the equivalent circuit simplifies to that 
shown in F’g. 42.1 (c). 

The resulting power gain is given 
by the expression: 


pes 
i Rr 


G = 
vd 


which is plotted in Fig. 42.2. Note that 
as the value of the load resistance 
approaches the magnitude of the diode 
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negative resistance, the gain will be- 
come infinite. Unfortunately, this 
produces an oscillator rather than the 
desired amplifier. 

If the load resistor is slightly higher 
than the diode negative resistance, a 
phase reversal would result in the out- 
put signal. An unwanted effect is that 


-6 
NO PHASE INVERSION-8 PHASE INVERSION 4 


R; POSITIVE R; NEGATIVE 


Fig. 42.2—Power gain as a function 
of relative load resistance. 
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the input resistance is negative with 
the result that instability will result. 

Normally, the load resistor Rz is 
chosen to be slightly smaller than the 
magnitude of ‘ra, thus allowing the in- 
put resistance, R: to be positive and no 
phase reversal will result. 


Pulse Circuits 

By proper choice of the load line, 
the tunnel diode may perform in a bi- 
stable, astable, or monostable mode. 
Their high speed and lack of storage 
time certainly interest the designers 
of computers, but new techniques will 
be necessary before full use of their 
capabilities may be made. A major 
problem is one of isolation of the input 
and output circuits. 


One approach presently being used 
by Dr. Goto of Tokyo University is 
similar to that used in conjunction 
with Parametrons. This technique re- 
quires in effect a three-phase square 
wave source to supply cascaded stages 
in a sequential manner. 

One possible monostable circuit is 
shown in Fig. 42.3. This circuit has 
been studied and will be reported on 
in a future publication. Use of tunnel 
diodes in bistable circuits capable of 
cascade counting operation, while pos- 
sible, presents difficulties due to a lack 
of complementary components such 
as diodes. The backward diode which 
has a very low breakdown voltage and 
operates on the tunneling principle 
is a possible solution to this problem. 


[Circle 199 on Reader Service Card] 


TRIGGER OUTPUT 


— 


Fig. 42.3—The tunnel diode monosta- 
ble circuit. : 


APPLICATIONS ENGINEERING DIGEST NO. 43 


High Power VHF Transistor Amplifier 
Design; Fairchild Semiconductor Corp., 


Mountain View, California. (Paul J. 
Beneteau) 

Amplifier Specifications 

Frequency 65mc/sec 

Source impedance 50 ohms 

Load impedance 50 ohms 

Power output 1.5 watts minimum 
Power gain 10 db 

Bandwith 5 me 


Design of Amplifier 
Input Stage (see Fig. 43.1) 


From the data sheet power gain 
curves, we observe that an operating 
point of Vez =40v and I; =20 ma is 
suitable. Although these are small signal 
characteristics, they will serve as first 
order guides in selection of circuit 
values. Further, we note from the in- 
put resistance characteristics that Riep 
will be sufficiently near 50 ohms to 
make it unnecessary to use a matching 
network at the input. The input ca- 
pacitance Ciep is of the order of 50uuf. 
To tune this out, we put a coil of 
—80 wf in parallel with a 7-45 upf 
trimmer. (The use of negative uuf for 
inductances is common, since most 
measuring instruments, e.g. the Boon- 


Voc 
ie 


ton RX Meter and the Wayne-Kerr 
B-801 bridge, have indications in nega- 
tive uuf rather than wh. It is then 
simpler to know which neutralizing 
capacitance to use.) Air Dux coils, 
sold by Illumitronic Engineering of 
Sunnyvale, California, are very con- 
venient to use. 

In the emitter circuit, we use a 1K 
2w resistor (2 watt because we might 
want to try up to 40 ma current later 
on) by-passed by a 0.05 uf disc capac- 
itor. It is very important in any rf 
amplifier construction to use capacitors 
that are non-inductive at the frequen- 
cies of interest and to use rf chokes 
that are resonant near these frequen- 
cies. 

In the collector circuit, we use an 
rfe for the d-c bias, and the parallel 
coil and trimmer are merely to tune 
out the output capacitance of the tran- 
sistor. The coil and trimmer from col- 
lector to base are to neutralize the 
Yj92¢ component, as described in Fair- 
child Technical Memorandum #1 by 
G. Reddi. To properly neutralize the 
stage, an input signal is fed into the 
“Neutralizing Input” jack, and a sen- 
sitive detector (eg. and Eddystone 
770R receiver) is inserted at the input. 
The neutralizing capacitor is then set 
for minimum signal to the detector. 


0.05 wf 


RFC 
Fa=62mc 


NEUTRALIZING 0.01 uF 
INPUT (6 


from 
50 2 
SIGNAL | -80pf 
GEN 


Vee 


RFC 
Fa=62mc 


0.01 ut ne 


t i OUTPUT 
ihe (ao 
(0 pf 


Fig. 43.1—65 mc/sec class “C” common base power amplifier for 2N698. 


34 


For matching, either a transformer 
or a x or L reactive matching network 
can be used. Transformers are usually 
broader band, and are used in our 
circuits. 

The interstage transformer must 
match the output resistance of the 
driver to the input resistance of the 
output stages. The output resistance 
will be somewhat higher than R,,,, 
since by definition, R,,, is the output 
resistance with the input short-cir- 
cuited. If Row: = 15K and Rin ~ 715 
ohms, (necessarily an average, since 
Rin is obviously very high when both 
transistors are cut off) then the trans- 
former turns ratio will be 


Select 2; = 9 and no = 2. 


Output Stage 


The input capacitance need not be 
neutralized since the trimmer at the 
output of T; will do this more effec- 
tively in view of the 4.5:1 ratio which 
reduces the input capacitance of T:> 
and Ts; by 20:1 as viewed from T:. 
Both transistors must be biased 
separately. The output is similar to 
that of T:. The rfe permits shunt feed- 
ing the d-c current, while the coil and 
capacitor at the output are again in- 
tended to tune out the output capaci- 
tance, and the transformer is intended 
to match two paralleled 1.5K output 
resistances to the 50 ohm load. There-— 


fore 
[750 
=4/— = 3.9: 
n 50 9:1 


Actually, the best ratio was em- 
pirically determined to be 8:3. This is 
due to the variation from the small 
signal characteristics due to the high 

(Continued on page 58) 
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Patents Issued by the U. 


PATENT REVIEW" 


Ls Of Semiconductor Devices, Fabrication Techniques and Processes, 


and Circuits and Applications 


Compiled by SIDNEY MARSHALL 


The abstracts appearing in this issue cover the inventions relevant to semiconductors from 
Feb. 11, 1958 to Mar. 18, 1958. In subsequent issues, patents issued from Feb. 11, 1958 to date 
will be presented in a similar manner. After bringing these abstracts up to date, PATENT 
REVIEW will appear periodically, the treatment given to each item being more detailed. 


February 11, 1958 


2,823,368 Data Storage Matrix—R. W. 
Avery. Assignee: International Business 
Machines Corporation. A matrix arrange- 
ment of condenser storage elements in 
which alternate elements are connected 
to common lines over which data may be 
read and entered, said adjacent elements 
allowing data to be simultaneously read 
from then and entered into them. 


2,823,369 Condenser Storage Regeneration 
System—R. L. Haug, C. W. Allen. As- 
signee: International Business Machine 
Corporation. The method and apparatus 
for regenerating an initial condition of 
charge on a condenser in order that said 
condenser remain in a charged or un- 
charged state for an appreciable length 
of time. 


February 18, 1958 

2,823,983 Process For The Production of 
Metallic Silicon—M. J. Udy. Assignee: 
Strategic-Udy Metallurgical and Chemi- 
cal Processes Ltd. A continuous process 
for the production of silicon that en- 


compasses the use of an electric arc 
furnace. 


2,824,030 Method of Preparing Semicon- 
ductor Materials—J. W. Rutter, W. A. 
Tiller. Assignee: Canadian Patents and 
Development Ltd. A crystal is produced 
by melting a semiconductor body con- 
taining two sienificant impurities having 
different distribution coefficients, and ap- 
plying a temperature gradient to a part 
of the lensth of the melt in order to cause 
solidification of said part and therefor 
cause successive predominance of each 
Hep impurities to occur within the 
solid. 


2,824,170 Semiconductor Signal Processing 
Circuits—H_ C. Goodrich. Assignee: Radio 
Corporation of America. A television sig- 
nal separator circuit for separating syn- 
chronizing signal information from an 
applied video input signal. 


2,824,173 Transistor Selective Ringing, 
Dialing And Party Identification Circuit— 
L. A. Meacham. Assignee: Bell Telephone 
Laboratories. A subscriber set for carry- 
ing out the signalling functions of ring- 
ing, dialing, and party identification in 
a multiparty telephone system. 


2,824,174 Selective Ringing Circuit Using 
A Transistor—E. W. Holman. Assignee: 
Bell Telephone Laboratories. A selective 
ringing circuit for a multiparty telephone 


*Source: Official Gazette of the U. S. Patent 
Office and Specifications and Drawings of 
S. Patent Office. 


system in which signaling and ringing 
power at suitable potentials is supplied 
from a central office. 


2,824,175 Selective Ringing Circuits—L. A. 
Meacham, F. West. Assignee: Bell Tele- 
phone Laboratories. In a station set, a 
ringing circuit, a filter network and sig- 
nal amplifying and transducing means 
connected thereto, said filter network be- 
ing responsive to ringing signals of a 
predetermined frequency, and means for 
limiting the amplitude of the signal ap- 
plied to the filter network. 


2,824,177 Hearing Aid Amplifier—S. T. 
Tado. Assignee: Martin Hearing Aid Co. 
An amplifier for hearing aids having at 
least two transformer coupled transistor 
stages. 


2,824,222 Digit Storage Circuit—W. M. 
Furlow, Jr. Assignee: United States of 
America (Navy Dept.) A lunary digit 
storage circuit which includes a cathode 
coupled multivibrator which remains in 
an unstable state for a relatively long 
period but which responds to introduced 
pulses in short periods of time. 


2,824,268 Semiconductive Device— N. H. 
Odell. Assignee: General Dynamics Corp. 
A semiconductor device consisting of a 
body of semiconductive material, a first 
area-contact electrode, a second point- 
contact electrode, and a third line-contact 
electrode. 


2,824,269 Silicon Translating Devices And 
Silicon Alloys Therefor—R. S. Ohl. As- 
signee: Bell Telephone Laboratories. A 
ternary alloy of silicon comprising about 
02 weight percent of boron, about .13 
weight percent of gallium, and the re- 
mainder high purity silicon. 


2,824,276 Current Control Regulator—H. 
Stump. Assignee: Hughes Aircraft Co. 
In a= self-regulating current source, 
means for automatically controlling the 
current flowing through the current gen- 
erator, to maintain the current flowing 
through a load impedance at a predeter- 
mined level irrespective of changes of 
the impedance of said load impedance de- 
vice. 


2,824,283 Corrosion Meter—L. E. Elison. 
Assignee: The Pure Oil Company. A 
wheatstone bridge circuit for detecting 
and measuring the corrosion induced 
dimensional changes of a metal specimen 
which constitutes one of the arms of the 
bridge. 


2,824,287 Signal Amplitude to Pulse Dura- 
tion Converter—J. S. Green, R. G. Sem- 
rad, A. H. Nichols. Assignee: Hughes Air- 
craft Company. A device for developing 
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an output pulse whose duration is directly 
proportional to the amplitude of an ap- 
plied input signal. 


Feb. 25, 1958 

2,824,697 Control Apparatus—G. F. Pitt- 
man, Jr., R. O. Decker, R. L. Bright. 
Assignee: Westinghouse Electric Corp. 
Means for sensing time of arrival of the 
saturation point of a magnetic core, said 
saturation being caused by a predeter- 
mined number of input pulses, and means 
for resetting said core to saturation in 
the other direction. 


2,824,698 Recycling Pulse Counter—R. I. 
van Nice, R. C. Lyman. Assignee: West- 
inghouse Electric Corp. A counting cir- 
cuit comprising a plurality of tandem- 
connected counter stages, saturable core 
means for each stage, control means for 
establishing an initial flux level in said 
saturable core, and means to selectively 
control the number of input pulses to 
a stage necessary to cause an output 
pulse. 


2,824,964 Semiconductor Oscillator Cir- 
cuits—Ho Yin. Assignee: Radio Corpora- 
tion of America. A high frequency sine 
wave oscillator comprising a semicon- 
ductive device, means for providing nega- 
tive resistance characteristics in the col- 
lector circuit of said device, a frequency 
determining circuit, and a coupling cap- 
acitor between the emitter and the junc- 
tion of the collector electrode and the 
frequency determining circuit. 


2,824,977 Semiconductor Devices And 
Systems—J. I. Pankove. Assignee: Radio 
Corporation of America. A device con- 
sisting of a ring shaped semiconductor 
body providing a closed loop path for cur- 
rent flow, a base electrode in contact 
with said body, and a single emitter 
and collector electrode in contact with 
said body. 


2,825,014 Semiconductor Device—T. W. 
Willemse. Assignee: North American 
Phillips Company, Inc. A transistor or 
crystal diode fabrication technique that 
provides an electrode and contact system 
that is electrically insulated from the 
housing of the device and also provides 
a means for eliminating any adverse re- 
action between the solder and flux used 
and the semiconductor body. 


2,825,015 Contacting Arrongement For 
Semiconductor Device And Method For 
The Fabrication Thereof—J. W. Stineman, 
Jr., S. A. Robinson. Assignee: Philco 
Corporation. Apparatus for providing 
gentle yet stable spring contact to a pre- 
determined small region of an integral 
semiconductive structure. 
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March 4, 1958 

2,825,549 Mold For Semiconductor Ingots 
—G. C. Florio. Assignee: International 
Telephone & Telegraph Corp. A mold for 
forming a plurality of semiconductor 
ingots, said mold having a plurality of 
similar sections with bottom portions that 
are inclined to the horizontal. 


2,825,667 Method of Making Surface 
Alloyed Semiconductor Devices—C. W. 
Mueller. Assignee: Radio Corporation of 
America. The method includes attaching 
a body of a conductivity-type-determin- 
ing electrode material to the surface of a 
crystalline semiconductor by melting said 
body onto said semiconductor and heat 
treating the joined bodies in an oxidizing 
atmosphere in order to form a rectifying 
barrier in said semiconductor. 


2,825,668 Process of Making A Plate Oxide 
Rectifier—R. B. Howes, R. F. Gill, Jr. 
Assignee: Jack F. Coons, Jr. A process 
consisting of exposing a surface of ti- 
tanium to a stream of pure superheated 
steam moving at a velocity of between 
65 and 150 feet per minute, and having 
a temperature between 1400°F and 1550°F, 
in order to form an oxide film upon said 
surface. 


2,825,806 Transistor Trigger Circuit With 
Tube Controlling Emitter—C. A. Bergfors. 
Assignee: International Business Machines 
Corporation. A scaling trigger circuit 
having a transistor and an electron tube, 
and signal input means between the con- 
trol grid and the base electrode for trans- 
mitting thereto a series of signal impulses. 


2,825,810 Semiconductor Signal Translat- 
ing Circuits—H. M. Zeidler. Assignee: 
Radio Corporation of America. A transis- 
tor having diode means which is forward 
biased in response to a developed oscil- 
lator signal to reduce the base circuit im- 
pedance and limit the amplitude of the 
developed oscillator signal. 


2,825,813 Temperature Compensated Tran- 
sistor Oscillator Circuit—J. G. Sperling. 
Assignee: Emerson Radio and Phono- 
graph Corp. A transistor oscillator circuit 
having crystal-provided frequency sta- 
bility. 


2,825,821 Latch Circuit—J. C. Logue. As- 
signee: International Business Machines 
Corporation. A transistorized latch or 
shiftable bistable input circuit. 


2,825,822 Transistor Switching Circuits— 
C. Huang. Assignee: Sylvania Electric 
Products, Inc. A bistable network com- 
prising a field effect transistor having 
source and drain contacts at the output 
circuit, including a voltage source, and 
connecting the source and the drain; an 
input circuit one branch of which con- 
tains a voltage source and an impedance, 
and means to limit the negative swing 
of the input voltage to a defined range. 


2,825,856 Sealed Semiconductor Devices— 
P. E. Gates. Assionee: Sylvania Electric 
Products, Inc. A device with an enclosing 
envelope comprising a fusible body por- 
' tion heat sealed to a fusible closure por- 
tion, and a conductive metal element 
lying in the zone of the seal joining the 
portions, said elements being sealed to 
beth portions. 


2,825,857 Contact Structure—A. Salecker. 
Assignee: International Business Ma- 
chines Corporation. A composite trans- 
istor contact structure including a sharp- 
ened contact of wire or strip material 
fastened to a spring member having a 
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spring rate that can be determined inde- 
pendently of the wire characteristics. 


2,825,858 Broad Area Resistance Body For 
Hall Generators—F. Kuhrt. Assignee: 
Siemens-Schuckertwerke Aktiengesell- 
schaft. A broad area resistor for a Hall 
generator comprising a resistor body 
of semiconductor compound having a 
carrier mobility above 6000 cm-*/volt sec. 


March 11, 1958 

2,826,635 Noise Cancelling Circuits—D. D. 
Holmes. Assignee: Radio Corporation of 
America. Junction type transistors are 
used in television receiver circuits to 
provide sync clipping action with a sub- 
stantial degree of noise cancellation. 


2,826,647 Transistor Tetrode Amplifier A. 
G. C. Svstem—W. F. Chow. Assignee: 
General Electric Company. A device that 
minimizes the output capacitance varia- 
tions of a transistor tetrode amplifier cir- 
cuit during the application of an A.G.C. 
signal. 


2,826,692 Transistor Pulse Generator— 
Yoto Sihvonen. Assignee: General Motors 
Corporation. A square wave generator. 


2,826,695 Transistor Bistable Oscillator— 
R. L. Gray. Assignee: Burroughs Corp. A 
device that converts two opposite polarity 
d-c pulses into corresponding carrier 
signals representing oscillating and non- 
oscillating circuit conditions. 


2,826,696 Double-Base Diode D.C.-AC. 
(F M.) Converter—J. J. Suran. Assignee: 
General Electric Company. A_ simple 
circuit for achieving this device. 


2,826,725 P-N Junction Rectifier—W. B. 
Roberts. Assignee: Sarkes Tarzian, Inc. A 
rectifier having a base member, a layer 
of partially reduced TiO,, ZrO., or HfO,, 
a layer of p-type selenium or cuprous 
oxide, and a conductive electrode. 


2,826,731 Transistor Converter—D. A. 
Paynter. Assignee: General Electric Co. 
A d-c to d-c converter that utilizes the 
power handling capacity of a power trans- 
istor to convert voltages that are small 
compared to the peak inverse voltage rat- 
ing of said power transistor. 


March 18, 1958 

2,827,361 Removal of Dissolved Silicon 
Values From Germanium Solutions— 
Y. E. Lebendeff, W. H. Wetherhill. As- 
signee: American Smelting And Refining 
Company. A method for removing dis- 
solved silicon values from germanium 
solutions by inducing a precipitating ac- 
tion with the aid of soluble inorganic 
aluminum values. 


2,827,367 Etching of Semiconductor Ma- 
terials—D. L. Cox. Assignee: Texas In- 
struments, Inc. Etching semiconductor 
surfaces with a solution having the fol- 
lowing provortions: 390 ml. of concen- 
trated HNO,, 160 to 220 ml of 48% HF, 
50 ta 200 drops of 1% KI solution in dis- 
tilled water. 


2,827,369 Method of Separating Germanium 
From Primary Materials Containing Ger- 
manium And Other Less Volatile Ele- 
ments—M. De Merre. Assignee: Societe 
Generale Metallurgique de Hoboken 
(Belgium). A method of achieving the 
separation of germanium by treating the 
primary material in an atmosphere of 
neutral or reducing gases in such a way as 
to prevent fusion of said material, and 
collecting the germanium after the vola- 
tizing process has ben completed. 


¥ 


2,827,401 Metal Oxide Rectifiers—R. D.! 
Laughlin. Assignee: United States of | 
America (Dept. of the Army). A colum- - 
bium ‘oxide rectifier suitable for use at | 
high temperatures, in which the oxide : 
layer is formed on a layer of columbium } 
under the action of superheated steam } 
at a temperature between 500°C and | 


650°C. 


2,827,403 Method For Diffusing Active Im- - 
purities Into Semiconductor Materials— - 
T. C. Hall, C. A. Levi. Assignee: Pacific : 
Semiconductors, Inc. Tto achieve the | 
diffusion of an active impurity into | 
silicon a silicon starting crystal is placed 
in a quartz tube and an alkalai hydride | 
is placed therein; the tube is evacuated | 
and sealed off, and the temperature within | 
the tube is raised to a point below the : 
melting point of silicon, but above the 
decomposition temperature of the alkalai 
hydride. 


2,827,427 Method of Shaping Semiconduc- | 
tive Bodies—J. F. Barry, N. C. Seeley. 
Assignee: Bell Telephone Laboratories. A 
method of producing a strain-free pla- 
nar surface on a germanium body through 
the action of electrolytic cutting means. 


2,827,436 Method of Improving The Minor- 
ity Carrier Lifetime In A Single Crystal 
Silicon Body—G. Bemski. Assignee: Bell 
Telephone Laboratories. A method that 
consists of heating a single crystal sili- 
con body to a temperature greater than 
750°C. while maintaining said body in con- 
tact with nickel for a period that varies 
inversely with the temperature, said 
period being three hours at 780°C and one 
minute at 1100°C. 


2,827,568 Transistor Multivibrator—E. R. 
Altschul. Assignee: United States of 
America (Navy Dept.) A multivibrator 
period being three hours at 780°C and 
one minute at 1100°C. 


2,827,570 Stabilized Magnetic Oscillator— 
G. E. Lynn. Assignee: United States of 
America (Dept. of the Air Force). A 
means for coupling a magnetic oscillator 
to a load in such a fashion that only 
minor frequency changes result even dur- 
ing periods of substantial variation in 
load impedance. 


2,827,573 Quarter Adder—J. P. Eckert, 
Jr. Assignee: Sperry Rand Corp. A 
quarter adder circut for use in computer 
circuitry comprising a pair of buffed 
inputs coupled to one end of a load im- 
pedance and to the inputs of a gating de- 
vice, the output of said device being 
coupled to the other end of said load im- 
pedance. 


2,827,524 Multivibrators—S. Schreider. As- 
signee: Hoffman Electronics Corp. In a 
teletypwriter control circuit a short-time 
bistable multivibrator which is mono- 
stable in the absence of input control 
signals for a predetermined time. 


2,827,597 Rectifying Mountings—E. Lidow. 
Assignee: International Rectifier Corpora= 
tion. In a mounting arrangement, a crys- 
tal or metal rectifier and its connections 
are sealed from the atmosphere or sur- 
rounding medium by a rigid sealing means 
that supports the connectors. 


2,927,598 Method of Encasing a Transistor 
and Structure Thereof—I. E. Levy, E. S. 
Mockus, A.B. Spyut. Assignee. Raytheon 
Monufacturing Company. A two-section 
cylindrical metal case is used to house 
ony peanetcally seal transistor compo- 
nents. : 
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4n Elementary Design Discussion 
of Thermoelectric Generation 


Application of Switching Transis- 
ors and Saturable Reactors in 
figh-Performance Servo 


lectrical Properties of Gold- 
med Diffused Silicon Computer 
odes 


rmanium and Silicon Liquidus 
es 


Be 
Solid Solubilities of 


Impurity 
Elements in Germanium = and 
Silicon 
ansistor Operation Aided by 


hermoelectric Refrigeration 


: 
Life Testing of Germanium Power 
Transistors 


Sensitive Method for Measurement 
of Magneto Resistance Effect with 
Direct Currents and with Micro- 
waves 


Magnetic Amplifier Circuits—A 
Classification of Half-Wave and 
Full-Wave Non-reversible and Re- 
versible Self-Saturating Circuits 


A Small High-Speed Transistor 
and Ferrite-Core Memory System 


Design Parameters for Optimizing 
the Efficiency of Thermo-electric 
Generators Utilizing P-Type and 
N-Type Lead Telluride 


A Transistorized Pulse Code Re- 
peater 


A Magnetic-Amplifier  Silicon- 
Transistor Power Supply for Mis- 
sile Application 


Magnetic Amplifier 


Binary-to- 
Analog Conversion 


Transistorized Multi-frequency 
Ringing Generator 


Trinistor Triode, Dynistor Diode 
Form Static Speed-Sensing Con- 
trol Circuit 


Transient Junction Temperatures 
in Power Transistors 


P-N-P-N Four-Layer Diodes in 
Switching Functions 


Design Techniques for Statice In- 
verters 


How To Control Transistorized 
Multivibrators 


A Transistorized Current Stabili- 
zer for an Electromagnet 


The Construction of Digital-Com- 
utin. System from a_ Basic 
ransistor Circuit 


Analysis of the Transistor Cas- 
code Configuration 


Logical Design of Diode-Matrices 
Part 2 


Applying Transistor ‘“‘Y’ Para- 
meters 


Hall Effect in 
Compounds 


Semiconductor 


Transistor Bias Method Raises 
Breakdown Point 
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PUBLICATION 


CONDENSED SUMMARY 
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Jan 1960 


Appl & Indust (AIEE) 
Jan 1960 


Appl & Indust (AIEE) 
Jan 1960 


Bell 
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Syst Tech Jl 
1960 


Bell Syst Tech Jl 
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Jan 1960 
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Jan 1960 
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Jan 1960 
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Jan 1960 
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Jan 1960 
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Jan 1960 


Eleene Design 
Jan 1960 
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Jan 1960 
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Elecne Engg 
Jan 1960 


(Br) 


Elecne Engg (Br) 
Jan 1960 


Eleene Equip Engg 
Jan 1960 


Eleene Industries 
Jan 
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Jan 1960 


Electronics 
Jan 8 1960 


Description of a speed-regulating system with per- 
formance equal to the electronic amplidyne system. 


Elementary problems of thermoelectric generation and 
some of the solutions; advantages and disadvantages at 
the present state of the art. 


The performance of instrument servos can be improved 
by the exclusive use of magnetic devices and transistors. 


Planar diffused silicon junctions with storage times of 
fees Maori a aba or less are readily obtained by gold 
oping. 


New measurements are reported on the solubility of 


germanium in liquid gallium, thallium, tin, arsenic, 
bismuth, cadmium and zinc; and the solubility of silicon 
in liquid indium, tin, lead, antimony, bismuth and zinc. 


New solubility data are presented for lead-germanium, 
zine-germanium, indium-germanium, antimony-silicon, 
gallium-silicon and aluminum-silicon systems. 


The application of thermoelectric thermo-stats in con- 
troling the temperature of transistors in circuits sensi- 
tive to temperature changes is considered. 


A simple procedure is established which enabies those 
transisvors which are inherently unreliable to be de- 
tected and rejected. 


An experimental investigation is made of the magneto- 
resistance effect in bismuth at frequencies of 9.2 x 10°, 
1.5 x 10°, and 1.1 x 10° cps. 


An orderly, critical classification of a wide variety of 
self-saturating, single-phase, series-control magnetic-am- 
plifier output circuits. 


Design and operation of a 400-bit memory for use in a 
time-division electronic switching system. 


Discussion of fundamental relationships, and thermoelec- 
tric properties of lead telluride systems. 


Description of a transistorized amplifier or “repeater” 
used tor the transmission of pulse code modulation 
(PCM) on cable. 


Description of a solid-state power supply required to 
produce seven regulated direct voltages and two rms 
regulated alternating voltages. 


A discussion of the application of magnetic amplifiers 
in a digital-to-analog conversion. 


Description of a transistorized multifrequency ringing 
generator which may be the approach to an “idealized” 
source of ringing voltage. 


Applications note describes circuit and operation. 


With reference to transistor junction temperatures for 
pulsed input waveforms, a simple thermal model is as- 
page and a heat-flow analysis using Laplace transforms 
is made. 


Circuits analyzed as to operating characteristics are: 
pulse generators, amplifiers, ring counters, switches, 
magnet core drivers and memory selectors. 


Article summarizes design techniques and circuitry for 
static inverters in general. 


Designs illustrates modes of control giving reproducible 
results without special selection of components. 


By using an auxiliary electromechanical control system 
on the input to a stabilizer, voltage limitations of power 
transistors in control circuits can be overcome. 


oy interconnecting a number of basic circuits consisting 
of one transistor, one capacitor, and three transistors, 
a special purpose computer has been constructed. 


A transistor cascode amplifier does not require neutraliza- 
tion but has less gain than two stages. This article in- 
vestigates to what extent the internal feedback and gain 
are reduced. 


Coninuation of the proceeding installation discusses the 
application of these matrices to signal-handling problems. 


Means are described for measuring and applying the 
“Y” parameter along with ideas for designing a single- 
stage amplifier. 


Modern applications using indium arsenide and indium 
antimonide: wattmeters, temperature and compensation, 
oscillators, mixers, and flux density meter. 


Reverse-biasing technique which permits transistors to 
switch voltages higher than their collector-to-emitter 
rating can be applied to many switching problems. 
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TITLE 


Designing High-Power Transistor 
Oscillators 


Audio Volume Compressor 


Microwave Switching with Com- 
puter Diodes 


Choosing Transistors for Mono- 
stable Vibrators 


Report on Semiconductive Plas- 
tics 


Transistor Matching Impedances 


Gold-Copper Contacts to Silicon 


Zener Voltage Regulation vs Cur- 
rent Change 


Tunnel Diodes 


Prediction of Storage Time in 
Junction Transistors 


Generation-Recombination Noise 
in Semiconductors—the Equiva- 
lent Circuit Approach 


Comparison of N-P-N Transistors 
and N-P-N-P Devices as Twenty- 
Ampere Switches 


Transistor Behavior at High Fre- 
quencies 


Microwave Diode Cariridge Im- 
pedance 


Improvement in the Square Law 
Operation of IN22R Crystals From 
2 to 11 KMC 


Theory of the Germanium Diode 
Microwave Switch 


Calculation of Efficiency of Ther- 
moelectric Devices 


Ion-Bombardment Etching of 
Silicon and Germanium 


pols Mode of Minority Carrier 
Diffusion with Reference to Point 
_ Contact Rectification 


Some Properties of Zinc Sulfide 
Crystal Grown from the Melt 


Formation of Cesium Antimonide. 
I. Electrical Resistivity of the 
Film of Cesium-Antimony System 


Interraction Between Arsenic and 
Aluminum in Germanium 


Dislocations 


in Two Types of 
CdS Crystals uP “ 


Field Dependence of Photoelec- 
tric Emission From Tantalum 


Interferometric Determiniation of 
Twist and Polytype in Silicon 
Carbide Whiskers 


Impurity Effects upon Mobility in 
silicon 


Transistor AC Amplifier with 
High Input Impedance: A Survey 


Microscopic Observations in Elec- 
troluminescent Phosphors 


Voltage Dependence and Particle 
Size Distribution of Electro- 
luminescent Phosphors 
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1960 


Phys 
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Phys 
Phys 
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Jan 1960 


Jl Electrochem Soc 


Jan 


J1 Electrochem Soc 


Jan 1960 


CONDENSED SUMMARY 


w high-power transistors are usable at over 300 mc. 
Boise enter is simplified with step-by-step pro- 


cedure. 


Transistorized audio compressor has unity gain with ex- 
pansion of 3 db, compression of 12 db. Gain adjustments 
are automatic. 


Biasing techniques permit electronic switching of micro- 
waves with small-area junction diodes. 


General circuit analysis is evolved and an example is 
presented. 


Development of a transistor made of polyacrylonitride 
is reported, references are given. 


Calculations and measurements are described, relating 
to the variation of input impedance, output impedance, 
and gain of an OC71 transistor. 


Discussion of the gold-copper system of contacts to 
silicon with particular reference to the process used at 
Hoffman. 


A graph is presented designed to aid in the calculation of 
the degree of regulation that is to be expected from a 
zener regulator. 


Review of the properties, principle of operation, and 
implications of the tunnel diode. 


This paper points out that in the prediction of storage 
time one needs to know only a single fundamental de- 
vice parameter, the storage time constant, Ts. 


Generation-recombination noise in semiconductors in 
thermal equilibrium is treated from the standpoint of 
thermal fluctuations in equivalent electrical circuits. 


A series of these devices have been developed, and their 
characteristics are compared with respect to high-current 
switching applications. 


The tee equivalent circuit for junction transistors has 
been modified to take account of the electric field in 
the base region. 


The impedance of the diode cartridge at microwave fre- 
quencies can be measured accurately by substituting 
a carbon die for the semiconductor. 


Results indicate that a forward bias current of 100 wA 
or more with a low video load resistance make the op- 
eration of the crystal closer to the idea square law. 


It is shown how the theory predicts that Ge microwave 
diodes should exercise direct switching action upon 
microwaves, while Si microwave diodes should not. 


A procedure has been developed for the exact calcula- 
tion of the efficiency of thermoelectric generators and 
cooling devices in which the parameters of the materials 
have arbitrary temperature dependence. 


Crystal surfaces subjected to argon-ion bombardment 
disclose etch patterns of a type different from those ob- 
served after chemical etching. 


The current-voltage relationship, and frequency charac- 
teristics of this mode are determined. 


The density of pure melt grown crystals was found to 
be higher than that of natural zinc blende crystals, or 
crystals grown by evaporation. 


The films of Cs-Sb alloys whose compositions were de- 
termined by the weighing method were prepared at the 
temperature range from 70°C to 10°C. 


The behavior of As in Ge containing regions doped with 
~ 5 x 10%/ce Al was studied. 


Dislocation densities in CdS crystals (types I and II) 
have been investigated employing chemical etching tech- 
niques. 


An experimental study is made of the photoelectric 
emission from tantalum as it depends on an accelerating 
electric field. 


Whiskers of hexagonal SiC have been repared in a 
graphite tube furnace. The [1100] faces have been ex- 
amined using optical interference techniques. 


In_ sufficiently pure n type silicon the carrier mobilit 
follows a age law at low temperatures .and agrees well 
with Herring’s theory of lattice scattering mobility. 


Various circuits are presented and their level of per- 
formance indicated. Bias point stability, low i . 
and design criteria are discussed. Ye Ope BOS NewS 


The electroluminescent brightness 
particles is studied microscopically 
cells. 


of single phosphor 
in liquid dielectric 


Measurements indicate that the basic excitati - 
nism of electroluminescence follows the voltage. denenee 


ence L = Lo exp [— Vo/Vo]. This vi i 
mathematical analysis. wt ENTE ERB Oxia D8 


W. E. Roach 
EC ey Miller 
M. Bloom 

J. R. Kotlarski 
M. F. Tomaino 
A. G. Bogle 
Ss. L. Matlaw 
E. F. Koshnitz 
R. N. Hall 

R. P. Nanavati 
K. S. Champlen 
H. W. Henkels 
F. S: Stein 
R. P. Abraham 
R. V. Garver 
R. A. Rosado 
A. Staniforth 
J. H. Craven 
R. V. Garver 
J. A. Rosado 
E. F, Turner 
B. Sherman 

R. R. Heikes 
R. W. Ure, Jr. 
J. A. Dillon, Jr. 
R. M. Oman 
B. R. Gossick 
A. Addamiano 
M. Aven 

K. Miyake 

J. O. McCalden 
D. C. Reynolds 
S. J. Czyzak 
J. L. Gumnick 
D. W. Juenker 
D. R. Hamilton 
R. A. Logan 
A. J. Peters 
JawAG eEkiss 
A. Kremheller 
W. Lehmann 


SEMICONDUCTOR PRODUCTS e JULY 1960 


am TITLE 


PUBLICATION CONDENSED SUMMARY AUTHORS 
-Gallium-Arsenide Diffused Diodes Jl Electrochem Soc Gallium arsenide has been used to fabricate variable J. Lowen | 
} Jan 1960 reactance and computer diodes which compare favor- R. H. Rediker 
Sbty with the best commercially available Ge and Si 
ypes. 
Purification of SiClt by Absorp- Jl Electrochem Soc Silicon tetrachloride may be purified using adsorption H. C. Theurer 
tion Techniques Jan columns filled with hydrous oxides or silicates. Hydrogen 
reduction leads to high purity silicon. 
A. C. and D. C. Field Effects on Jl Phys Soc Japan Measurements of the a-c and d-c field effects were made S. Kawaji 
Cleaned Germanium Surfaces Jan 1960 on the conductance of the germanium surfaces cleaned 
. by Joule heating up to about 800°C in ultra-high vacuum. 
§ stal Structure of Silicon Car- Jl Phys Soc Japan A new modification of silicon carbide crystal, having T. Tomita 
bide of 174 Layers Jan 1960 rhombohedral symmetry and a unit cell composed of 174 
layers, was found by X-ray study. 
Electroluminescence in Zine Sul- Jl Phys Soc Japan Zine sulfide single-crystals were bode and the bright- S. Narita 
fide Single Crystals Jan 1960 ness waves of E. L. were studied by applying rectangular 
: pulse voltage. 
Thermoluminescence of Zinc Sul- Jl Phys Soc Japan The glow curves of the thermoluminescence of some K. Osada 
fide Phosphors Jan 1960 zine sulfide phosphors are measured for two different 
exponential heating rates. 
Bescicen of Laboratory Furnaces Jl Scient Insts Use of a heat balance, and principles of arc, arc-image, P. L. Stuart 
Jan 1960 induction, electron-bombardment, resistor-heated, and M. W. Thring 
gas-fired furnaces are presented. 
The Thermal Conductivity of Philosophical Mag In each case the electronic contribution to thermal con- A. D. Stuckes 
Germanium, Silicon, and Indium Jan 1960 ductivity has been calculated and the phonon contribu- 
Arsenide from 40°C to 425°C tion estimated. 
_Thermoluminescence of Zns Physical Review The blue and green components of the glow of ZnS:Cu:Cl: H. Arbell 
Single Crystals Jan 1 1960 CE crystals were recorded separately. Thermoluminescence A. Helperin 
excitation spectra were evaluated. 
Electron Spin-Lattice Relaxation Physical Review Investigations cover a magnetic field range of 0 to 11,000 <A. Honig 
in Phosphorus—Doped Silicon Jan 1 1960 oersteds, a temperature range of 1.25°K to 4.2°K, and a FE. Stupp 
concentration range of 10% P/ce to 3X10 P/cc. 
Experimental Investigation of Physical Review Investigations included Hall effect and conductivity, A. Sagar 
Conduction Band of GaSb Jan 60 change of resistance and Hall effect under hydrostatic 
pressure, and changes of resistance due to uniaxial stress. 
Electron Capture by a Lattice Physical Review The electron-capture cross section of the deep trap due 4A. Morita 
Vacancy in Si Jan 1 1960 to lattice vacancy in Si is calculated by taking into ac- 
count the distortion of the lattice vibrations by the lat- 
tice vacancy. 
Piezoresistance in n-Type InP Physical Review Piezoresistance measurements were made on n-type InP A. Sagar 
Jan 60 at 77°K and 300°K. The results suggest a spherical energy 
’ band for this material. 
Spin Resonance of Transition Physical Review Spin resonance measurements are reported for various H. H. Woodbury 
etals in Silicon Jan 60 charge states of four transitional metals in silicon: V++, G. W. Ludwig 
Crt, Mn- and Fe’. 
Thermoelectric Effects in Cop- Physical Review Measurement of the resistivity and thermoelectric power M. D. Blue 
per-Gold Alloys Jan 1 1960 of these alloys containing dilute amounts of Ni are 
ae bees using the thermoelectric power formula of 
ott. 
Theory and Application of Therm- Physical Review The theory of stimulated currents is investigated in the L. Kleinman 
ally Stimulated Currents in Pho- Jan 15 1960 limits of slow and fast retrapping. E. N. Adams 
toconductors 
Crystal Potential and Ener: Physical Revi A self-consistent potential is constructed for cubic BN. L. Kleinman 
Rerids of Semiconductors. ad Jan is 1960 ae Exchange is included according to the Slater free-electron J. C. Phillips 
Self-Consistent Calculations for approximation. : 
Cubic Boron Nitride 
A Transistor Quadrature Suppres- Proc Inst EE (Br) Description of a quadrature suppressor which uses four I. C. Hutcheon 
sor for A. C. Servo Systems Jan 1960 ee transistors and three indirectly heated ther- D. N. Harrison 
mistors. 
Hi Temperature “Burn-In” of Proc 6th Natl Symp Description of a test program to determine effectiveness D. Cowan 
Silicon Diodes Rel & Qual Cont of high-temperature storage and time-temperature com- 
Jan 11-13 1960 bination which will produce lowest failure rate. 
Correlation of Early Indications Proc 6th Natl Symp Description of early failure indications and tests used E. L. Silfen 
of Failures with Life Test Results Rel & Qual Con in arriving at the indicated conclusions. 
in Semiconductors Devices Jan 11-13 1960 
Life Characteristics of Surface Proc 6th Natl Symp The results of the life evaluation and the formulation J. E, Drennan 
Barrier Transistors Rel & Qual Con of methods for predicting failures are discussed in detail. 
Jan 11-13 1960 
Photoconductivity RCA Engineer Tutorial presentation includes characterizing such proper- Rk. H. Bube 
Vol 5 No 4 ties as dark conductivity, spectral response, spe of 
response, photosensitivity and lifetime. 
A Review of Parametric Diode Re- Semiconductors Prods Approaches are considered for obtaining variable G. C. Messenger 
search Jan capacitance diodes having a_ high cut-off frequency. 
These include finding the best material using the 
optimum contact geometry, obtaining the best impurity 
doping gradient, and choosing a good package. 
60 MC I-F Amplifier Using Sili- Semiconductors Prods Desi of a high gain, wide band, 60mc r-f amplifier G. E. Penisten 
con Tetrodes Jan suitable for use in radar and missile systems. D. E. Hall 
“Temperautre Effects and Stabil- Semiconductors Prods’ <A treatment of the effects of temperature variations on ° A: W. Carlson 
ity Factor Jan transister parameters. ; i 
Silicon Carbide and its Use in Semiconductors Prods Description of early work on the preparation of single \ H. C. Chang. . 
High Temperature Rectifiers Jan crystals of semiconductor. quality, and the fabrication ; 
‘ of grown junction rectifiers capable of operation at ~ 
500°C. 
Oil-Immersed Selenium Rectifiers Siemens Review Description of installation includes technological re- K. Fiss 
Jan 1960 quirement, power supply, construction, circuit arrange- W. Kafka 


and Transductors for Wide-strip 
‘Tinning Lines 


ment and control. 
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Application of Semiconductor 
Diodes to Microwave Low-Noise 
Amplifiers and Harmonic Gen- 
erators 


Application __ of Semiconductor 
Diodes to Microwave Low-Noise 
Amplifiers and Harmonic Genera- 
tors 


Research & Development of Ger- 
manium PNP Junction Switching 
Transistors 


Thermistor Infrared Detectors. 
part I. Properties and Develop- 
men’ 


Development of a Transistorized 
Portable Frequency Standard 


Porpact Ferrite Duplexer-Detec- 
or 


Thermoelectric Generators 


Transistors, Effects of Combined 
Environmental Exposures on 


Diffused-Base R. F. Power Oscil- 
lator Junction Transistors 


Thermoelectricity Abstracts 


Intrinsic-Barrier Transistor Tech- 
niques (silicon) 


Intrinsic-Barrier Transistor Tech- 
niques (silicon) 


Variable Capacitor Diodes 


Improved K-Band Semiconductor 
Mixed Diode 


Preparedness 


Industrial Study 
Silicon Diodes 
Infrared Atomic Spectroscopy 


Based on use of Photoconductive 
Detectors 


Pure Silicon Carbide in Single 
Crystal Form. Literature Survey 
on Silicon Carbide 


The Cadmium Sulfide Photocapa- 
citor 


Research and 
Germanium 
Switching Transistors 


Development of 
PNP Junction 


Hall & Resistivity Measurements 
on Thin Diffused Layers of Ger- 
manium 


Electroluminescence. 


A Selected 
Bibliography 


Study of Noise in Semiconductors 
and Semiconductor Devices 


Silicon Crystal Perfection Study — 


Silicon Crystal Perfection Study 


Study of Ultimate High Fre- - 


uency & High Power Limits of 
emiconductor Devices 


A Circuit for the Semiconductor 
Voltage Variable Capacitor 


Transistor Technology Evolution. 
sa Future in Terms of 
‘OS 
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CONDENSED SUMMARY 


-biased 

e use of the nonlinear reactance of a reverse biase 

on nection diode as a low-noise difference-frequency 
amplifier is analyzed. 


The basic performance of one-and-two port negative 
conductance erapiners. operated with an output. stage con- 
sisting of an ideal isolator, is analyzed in detail. 


Germanium p-n- ower transistor of .5°C/watt thermal 
resistance a fo) Her special parameters, have been con- 
structed. 


Part 1, surveys the state of the art of thermistor infrared 
detectors and compares these detectors to other thermal 
and photo-conductive infrared detectors. 


This report covers the development of a portable fre- 
quency standard utilizing a change-of-state oven for 
temperature control of a 5-me quartz crystal. 


A duplexer-detector has been built of small size, few 
component parts, no external circuitry and at least 
35-db receive risolation over a frequency range greater 
than 200 mc. 


This project covers experimental engineering investiga- 
tions leading to the construction of five breadboard 
thermoelectric generators. 


This standardization study is concerned with evaluating 
the effects of the certain combined environments on the 
physical and electrical properties of transistors. 


A new mounting method has been designed and put 
into use. The ring mount of the original device has been 
replaced by a sub-stem. 


Accumulation of unclassified reference to the_ literature 
on thermoelectric research, development and applica- 
tion. 


The requirements for a 300 mw, 400 me oscillator transis- 
tor are stated and new techniques for making the small 
geometry are outlined. 


The effect of emitter stripe width on performance of uhf 
intrinsic barrier silicon transistor is analyzed. 


Alternative processes for the n and p+ regions of the 
hypersensitive type voltage variable capacitor are dis- 
cussed. 


Gallium-arsenide diodes have been made which have 
a very low noise figure at 10, 16, and 24 kmc. The diodes 
operate up to 300°C without damage. 


Incorporation of an alloying process to apply to the 
manufacture of 4.7 volt reference diodes. 


Historical summary and present-day development of lead 
sulfide photoconductive detectors. 


Pyrolytic decomposition of silanes and of silicon tetra- 
chloride and hydrocarbons, in a high temperature vapor 
phase reaction. 


The CdZnS photocapacitor is a device that has its effec- 
tive capacitance changed as a result of a change in the 
intensity or energv of the radiation incident upon it. 


0.5°C/watt thermal resistance, Hte current gain of 20 at 
collector currents of 25 amperes, saturation resistance of 
20 milliohms, and rise and fall times of 20 and 30 micro- 
seconds, respectively; have been achieved. 


Measurements of conductivity and Hall effect from 770°K 
to 300°K on n-type germanium samples, bulk and thin 
film, are analyzed and compared. 


This report presents a selection of current bibliographic 
references on the subject of electroluminescence. 


Deals with noise measurements in 
os 80°K and 4.2°K, with avalanche 
ions. 


bulk semiconductors 
breakdown in junc- 


Single Crystals of Si have been grown on the [111 i 
by the Czochralski method using a carbon ees ee 
nace and a quartz crucible in purified He. 


Undoped and B doped crystals of good quality h 
been pulled from a crucible with a small suede of high 
perfection. 


How known physical properties of silicon limi 
ultimate high frequency and high power Portions 
of junction transistors and junction tetrodes. 


Sweep circuits are used to approximate a line 
base for many applications. In a study to apinin etenee 
linearity the voltage-variable capacitor was investigated. 


The future will be measured in terms of cost at this 


time. The cost advantages seems to i 
fused-based silicon transistor. PavOr Whe thesa, its 
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GJ—Grown Junction 
GD—Grown Diffused 
or M—Diffused Mesa 
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Current Transfer Ratios 
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r everse-biased 
of the nonlinear reactance of ar 
a dunetion diode as a low-noise difference-frequency 


amplifier is analyzed. 


i erformance of one-and-two port negative 
one eee a trapliniers, operated with an output stage con- 
sisting of an ideal isolator, is analyzed in detail. 


i ransist 2 thermal 
Germanium p-n-p power transistor of .5°C/watt 
resistance And other special parameters, have been con- 
structed. 


> the state of the art of thermistor infrared 
epitope hile “compares these detectors to other thermal 
and photo-conductive infrared detectors. 


This report covers the development of a portable fre- 
quency Pet ndael utilizing a change-of-state oven for 
temperature control of a 5-mc quartz crystal. 


A duplexer-detector has been built of small size, few 
Ceeaoonent parts, no external circuitry and at least 
35-db receive risolation over a frequency range greater 
than 200 me. 


This project covers experimental engineering investiga- 
tions Ticading to the construction of five breadboard 
thermoelectric generators. 


This standardization study is concerned with evaluating 
the effects of the certain combined environments on the 
physical and electrical properties of transistors. 


A new mounting method has been designed and put 
into use. The ring mount of the original device has been 
replaced by a sub-stem. 


Accumulation of unclassified reference to the literature 
on thermoelectric research, development and applica- 
tion. 


The requirements for a 300 mw, 400 me oscillator transis- 
tor are stated and new techniques for making the small 
geometry are outlined. 


The effect of emitter stripe width on performance of uhf 
intrinsic barrier silicon transistor is analyzed. 


Alternative processes for the n and p+ regions of the 
pypeteeustive type voltage variable capacitor are dis- 
cussed. 


Gallium-arsenide diodes have been made which have 
a very low noise figure at 10, 16, and 24 kmc. The diodes 
operate up to 300°C without damage. 


Incorporation of an alloying process to apply to the 
manufacture of 4.7 volt reference diodes. 


Historical summary and present-day development of lead 
sulfide photcconductive detectors. 


Pyrolytic decomposition of silanes and of silicon tetra- 
chloride and hydrocarbons, in a high temperature vapor 
phase reaction. 


The CdZnS photocapacitor is a device that has its effec- 
tive capacitance changed as a result of a change in the 
intensity or energv of the radiation incident upon it. 


0.5°C/watt thermal resistance, Hte current gain of 20 at 
collector currents of 25 amperes, saturation resistance of 
20 milliohms, and rise and fall times of 20 and 30 micro- 
seconds, respectively; have been achieved. 


Measurements of conductivity and Hall effect from 770°K 
to 300°K on n-type germanium samples, bulk and thin 
film, are analyzed and compared. 
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Collector 
Current Transfer Ratios Breakdown Voltage 


Value 
Parameter | Min Max Parameter 
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0.953 BVcBo 


Case 
Type 


Mfg 
Processt 


Value—v 
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Dissipation 
watts 


Type 
2N117 
USN2N117 
2N118 
JAN2N118 
2N118A 
2N119 
USN2N119 
2N120 
2N332 
USN2N332 
2N333 
USN2N333 
2N334 
USN2N334 
2N335 
USN2N335 
2N336 
2N1149/903 
2N1150/904 
2N1151/904A 
2N1152/905 
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2N1566 


2N1586/J-503 
2N1587 /J-504 
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GJ—Grown Junction ** Emitter in electrical contact with case 
GD—Grown Diffused t Except where noted 
or M—Diffused Mesa 
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Silicon Transistors 


Collector Collector Saturation 
Current Current Transfer Ratios Breakdown Voltage Characteristics Alpha Cutoff 
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Vce(sat) 
VcE(sat) 
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Vce(sat) 


NOR 
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0.9 0.968 
0.961 0.989 

0.9 1.0 

0.9 1.0 

0.9 1.0 

0.9 0.989 

0.9 0.989 

0.9 0.989 

0.9 0.97 

0.9 0.97 

9 32 

0.966 0.989 

28 90 

20 60 hfe = 2 @ 20 me 
40 hfe = 2.5 @ 20 me 
20 60 hfe = 2 @ 20 mc 
40 120 hte = 2.5 @ 20 mc] 
12 36 

12 36 

30 90 

30 90 
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2N730 
2N731 
2N497 
2N498 
2N656 
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2N1047 40 
2N1048 40 
2N1049 40 
2N1050 40 
2N389 85 @ 25°C 


2N424 
45 @ 100°C 


CHARACTERISTICS CHART of NEW TRANSISTORS 


Announced Between March 1, 1960 to April 30, 1960 


MANUFACTURERS 
- ARA— Advanced Research Associates, Inc. 
_AEG— Allgemeine Elecktricitats-gesellschaft 
-AMP— Amperex Electronic Corp. 
_ AEIE— Associated Electrical Industries Ediswan Div, En- 
field, Middlesex, England 
' AEIL— Associated Electrical Industries Export, Carholme 
Road, Lincoln, England 
| BEN— Bendix Corp. 
BOG— Bogue Electric Mfg. Co. 
CBS—_ CBS Electronics 
~CRY— Crystalonics, Inc. 
CSF— Compagnie Generale 
CTP— _  Clevite Transistor Products, Inc. 
DEL— Delco Radio Div., General Motors Corp. 
| FSC— iF airchild Semiconductors Corp. 
FTHF— French Thomson-Houston Semiconductor Dept. 


GECB— General Electric Co., Ltd. 

GE— General Electric Co. 

GEM— Great Eastern Mfg. Co. 

GTC— General Transistor Corp. 

HSD— Hoffman Semiconductor Div. 

HUG— Hughes Aircraft Co. 

HIVB— Hivac Ltd. 

IND— _  Industro Transistor Corp. 

KOKJ— Kobe Kogyo Corp., Hyogo-ku, Kobe, Japan 
LCTF— Labortoire Central de Telecommunications 


MIFI— Microfarad (italy) 

MIN— Minneapolis-Honeywell Regulator Co. 
MOT— Motorola, Inc. 

MUL— Mullard Ltd. 


Max. Ratings @ 25° C 


Vee Vee Fig 
(mc) 


DERAT 
ING 


°C/W 


(in Order of Code Letters) 


NAC— National Semiconductor Corp. 
NTLB— Newmarket Transistors Ltd. 


PSI— _— Pacific Semiconductors, Inc. 
PHI— _  Philco Corp., Landsdale Tube Co. 
RAY— Raytheon Co. 


RCA— Radio Corp. of America, Semiconductor Div. 

RADF— La Radiotechnique, Div. Tubes Electroniques, 130 
Ave., Ledru Rollin, Paris Ile, France 

RHE— Rheem Semiconductor Corp. 

ROSG— Dr. ing. Rudolph Rost, Ubbenstrasse 21, Hannover 1, 
Germany 

SIE— Siemens & Halske Aktiengesellschaft 

Si— ___ Silicon Transistor Corp. 

SONY— Sony Corp. 

SPE— Sperry Gyroscope Co. 

SPR— _ Sprague Electric Co. 

SYL— _ Sylvania Electric Products Inc. 

STCB— Standard Telephone & Cables, Ltd. 

TKAD—Suddeutsche Telefon-Apparate-, Kabel und Draht- 
werke 

TOSJ— Tokyo Shibaura Electric Co., 1 Komukaitoshiba 
Cho, Kawasaki, Japan 

TRA— Transitron Electronic Corp. 

TFKG— Telefunken Ltd. 


TI— Texas Instruments Inc. 
TIB— Texas Instruments Ltd. 
TUN— Tung-Sol Electric, Inc. 
UST— _ U.S. Transistor Corp. 
WEC— Western Electric Co., Inc. 


WEST— Westinghouse Electric Corp. 


Typical Characteristics 


MER, 
See code 
at start 

“of charts 


PARAMETER 


and 
(condition) 


2N78A 1 NPNG Ge 65 20 9.0 GE 
2N105A 2 D Si 5000 a5) (225) 7126 4.0 h E: 200ma 45 TRA 
2N257B 3 PNPA Ge 1.5 40 pPiPat 2.0A 35db CTP 
2N257G 3 PNPA Ge 5 Lt, 40 PG at 2.0A 37db CTP 
2N257W 3 PNPA Ge 1.5 40 PG at 2.0A 33db CTP 
2N339A 2 D Si 1000 175 55 55 Np : 1.0ma 40 TRA 
2N340A 2 D Si /1000 175 85 85 Nao 1.0ma 40 TRA 
2N341A 2 D~ gi 1000---175~ 125 126 hegt_ 1.0ma 40 TRA 
2N342B 3 G Si 1000 125 85 85 6.0 bene -5.0ma 9-32 peo 
2N343B 3 G SL 1000 125 65 65 6.0 hee ?l,-5- Oma 28-90 ea 
2N377A 5 NPNA Ge 150 500 40 40 6.0 Nap? i720 0ma 20min SYL 
2N385A 52 NPNA Ge 150 500 40 40 9.0 nop? la 200ma 20min SYL 
2N388A 5 NPNA Ge 150 500 40 40 12 hop ig7200ma 30min SYL 
2N706A 5 0 Sit 1000 150 25 15 400 Nppiton 10ma 20-60 DT. 
2N711 5 @) Ge 300 25 12 12 300 ey: 
NOTATIONS: 
Under Use Under Type Under fab 
1- Low power a-f equal to 7- Photo A- Alloyed Me- Mesa zs Maximum Frequency 

or less than 50 mw 8- Mixer D- Diffused or Drift O- Other f Figure of Merit 
2- Medium power a-f 9- Local Oscillator F- Fused S - SurfaceBarrier A fe 

50 mw and equal to GI- Revised Spec. G- Grown UNI- Unijunction © ~~ Mintmum 

or less than 500 mw ~—-10= Chopper H=- Hook Collector Transistor Fr Gain Bandwidth 
3- Power 500 mw 11= Matched Pair M= Microalloy Y - Symmetrical Product hf, x fife 
4 r-f/i-f wu 1 -  Tetrode 
5- Switching and Computer Under Gain Value Under Derating 
6- Low Noise 


© - Pulsed 
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© - Infinite heat sink 
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Max. Ratings @ 25° C Typical Characteristics 
MAT Be Ves | Yce fg 
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ING PARAMETER 


and 
(condition) 


2N719 5 20 +80 90¢ hi tI,-150ma 30 FSC 
2N720 ee) ot 1 tp igo 80, 220f) Beaten some en wee 
NPND Si 1.5Wd 100 1 = | 
2N730 3 D a1 1500. 1001, 60-~ 40 70 hyptIg-150ma 20-60 TI 
2N731 3 D. Si. 1500). 100° 60, 40 90 hy atIg-150ma 40-120 TI 
QN742 2 NPNMe Si 300 60 BO, hes 80 NAC 
QN752 2 NP 300 85 45 200¢ hip: 200 NAC 
2N753 5 Be Si 1000150, «28:18. -400) | Beet = oma ap atagy ee 
2N1046 3 AD Ger 30W-) 2205 * 100. 60 33 hy ptIg-.50A AD: ITE 
2N1046A 3 Oe - Ge'’. sow 2.8° 130 80 33 hyptIg-4.0A 20 TI 
2N1046B 3 AD Ger. s0w.. 2.5 130.7780 33 hy tige 10A £020, TD 
2N1055 2 D S4.> 3000. 58.3  128.. 125° 4.0), Dee 50ma 45 TRA 
2N1210 3 Desa 160We*. 2.5. 60.-” §B0 15 nen Ig=2.0A 35 TRA 
2N1211 3 D SIR GOW ee b) ci BO, SO 15 hyptIg-2.0A 35... PRA 
2N1252 3 D Si 2000 Toe SO 20 70) hyp tIg-150ma 15-4523 78 
2N1617 3 Dee ct Bow. 2'.B4 80". 80 15 hygtlg-2-0A 35 TRA 
2N1618 3 De ist e0w' 2.5 100. 100 15- hep tTa=2.0A 35 TRA 
2N1620 3 DSi Bow 205-100." 100 15° hyp? Ig-2.0A 35 TRA 
2N1261 37) PNPA Ge 32 252°) 80° .45)-2) 200k heed eee 30 MIN 
2N1262 SAO PNPA’ Ge’ 32 2.2 80. 45: 20 ~ HeetTge2n0A 43 MIN 
2N1263 341 PNPA Ge 32 2.2 -80° 45% -,20 QR est 2. On 64 MIN 
2N1288 2,5 NPN Ge 75 10 60. bi atiees 100 GE 
2N1289 2,5 NPN Ge 75 15 uppeet 100 GE 
2N1384 5 PNPD Ge 240 30 30 35 Rept T_g—=320A 50 RCA 
2N1420 5 NPND Stl 2D 75 60 30 130f hpetIg-150ma 130 FSC 
2N1453 3 PNPA Ge PL. S08 2S Nop t low OA 65 CBS 
2N1454 3 PNPA Ge Lee 18040 O45 App itgrl-0A 110 BS 
2N1455 3 PNPA Ge 1.7B.. 60 08 BO ht ed toga 65 CBS 
2N1456 | 3 PNPA Ge 1,5 » 6050 hpi Ign. 0A 110 CBS 
2N1457 3 PNPA Gee 125), 806-065 hip tig@1. 0A 65 CBS 
2N1458 3 PNPA Ge tena hued 43 hit ign1.0A 110 BS 
2N1461 3 PNPA Ge £25 728085 hyp tIgn1.0A 65 CBS 
2N1462 3 PNPA Ge 1157 380 4428 nimi ign1.0A 110°) CBS 
2N1463 3. PNPA Ge ea et apis | bon aad en 65 CBS 
2N1464 3 PNPA Ge 1 SS ura60. nO Net igr1.0A 110 CBS 
2N1465 3 PNPA Ge 3.0 120 70 150K hpetIg-1.0A 20min CBS 
2N1466 3 PNPA Ge 3.0 120 70 150K hyptIp-1.0A 20min OBS 
2N1491 4 NPND Si 500 50 30 80 250 hee: T0~15ma 50 RCA 
2Ni492 4 NPND Si. 500.150. 60. 60. 975°) nts roe ame 50 RCA 
2N1493 4 NPND Si 500 50 100 100 300 h-°:T°~15ma 50 RCA 
2N1501 3 Pipe ude) 32. 2.9 - 69 40. 90 het Te=2.08 45 MIN 
2N1502 3 PNPA Ge 32 Ws Pe 40 40 - 20 Bese yee Seo 45 MIN 
2N1504 3 PNPA Ge 3.0 80 60 150K pe -1.0A 21min CBS 
2N1507 3 NPNMe Si 600 60 30 50 f Woes 35 NAC 
2N1511 3 MPN S20 GOW 255 60" 40 1,0 1 herr eee 50 RCA 
2N1512 3 HPNDI.S Si-2 GOW. (2.50°100 55 120 hhe:Ipe1.5A 50 RCA 
2N1513 3 NEMO WioSic GOW 2.5. 60 40 720. eee cee 75 RCA 
2N1514 3 NEND Si GOWNS, 2.5, 100°* 55’. 4.9. wee eng ee 75 RCA 
2N1524 4 PRED Hu. 'Gere 80a. 400") 24 33. neE:To_y:0ma  60~——sRCA 
2N1525 4 PNPD Ge 80 400 24 33) nh? :To_1,0ma 60 RCA 
2N1526 4. PNPD de 80 400 24 33 hperIo-1.0ma 130 RCA 
2N1527 4 PNPD Ge 80 400-24 $5.0 epee 
2N1564 2 Die Bia 10008 150 280-1. .60 40 pfe se et gue anose ee 
fy 3 
2N1565 2 D Si 39.000 250 280% 60 40 nh.©:TS-5.0ma 40-100 TI,NAC 
2N1566 2 D Si) 210005150). 80-2160 50 nt®:T&_5.0ma 80-200 TI.NAC 
2N1605 5 NENANG( ew 1500 0 500% 26-94... pot ee ; 


FE: To- 20ma 40min SYL 
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USE 


TYPE see TYPE Sal 
— NO. Cod ee MAT DERATE vy 
| geee {sae ING oa 


2N1613 5 NPND Si 3WD 58.3 
2N1614 1 A Ge 240 
2N1616 3 D Spl 60W 2.5 
2N1624 255 NPNA Ge 150 500 
2N1631 a PNPD Ge 80 400 
2N1632 4 PNPD Ge 80 400 
2N1633 4 PNPD Ge 80 400 
2N1634 4 PNPD Ge 80 400 
2N1635 4 PNPD Ge 80 400 
2N1636 4 PNPD Ge 80 400 
2N1637 4 PNPD Ge 80 400 
2N1638 4 PNPD Ge 80 400 
2N1639 4 PNPD Ge 80 400 
2N1640 2 PNPY Si 250 540 
2N1641 2 PNPY Si 250 540 
2N1642 2 PNPY Si 250 540 
2N1643 2 PNPA Si 250 540 
2N1651 3,5 PNPDA Ge 65 1.3 
2N1652 355 PNPDA Ge 65 is 
2N1653 3,55 PNPDA Ge 65 1.3 
2N1663 235 SAD Si 100 1250 
2N1666 5 PNPA Ge 
2N1667 5 PNPA Ge 
2N1668 5 PNPA Ge 
2N1669 5 PNPA Ge 
CDT1310 355 PNPA Ge 1.5 
CDT1311 355 PNPA Ge 1.5 
CDT1312 355 PNPA Ge 1.5 
CDT1313 355 PNPA Ge 1.5 
CDT1315 355 PNPA Ge 1.5 
CDT1319 3,5 PNPA Ge 1.5 
CDT1320 3,5 PNPA Ge 1.5 
CDT1321 3,5 PNPA Ge 1.5 
CDT1322 3,5 PNPA Ge 1.5 
CST1739 3 PNPA Ge 2.5 
CST1740 3 PNPA Ge 2.5 
CST1741 3 PNPA Ge 2.5 
CST1742 3 PNPA Ge 2.5 
CST1743 3 PNPA Ge 2.5 
CST1744 3 PNPA Ge 2.5 
CST1745 3 PNPA Ge 2.5 
CST1746 3 PNPA Ge 2.5 
CTP1265 3,55 PNPA Ge 1.5 
CTP1266 3,5 °PNPA Ge 1.5 
CTP1296 3,5 PNPA Ge 1.5 
NOTATIONS 
Under Use Under Type. 
ie Mir be bitteed of Daft. O'- 
2- Medium power a-f 9- Local Oscillator F- Fused S - 

50 mw and equal to [- Revised Spec. G- Grown UNI- 

or less than 500 mw ~—-10= Chopper H- Hook Collector 
3- Power 500 mw 11- Matched Pair M- Microalloy Dee 
4- r-f/i-f ue 
5- Switching and Computer Under Gain Value 
6- Low Noise 

@ - Pulsed 
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°C/W 
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Max. Ratings @ 25° C 


Vee 


Under fab 


75 40 
65 
60 60 
25 
34 
34 
34 
34 
34 
34 
34 
34 
34 
30 
30 
30 
25 
60 60 
100 100 
120 120 
20 20 
60 
32 
32 
32 
40 35 
60 50 
80 65 
100 75 
100 75 
40 35 
60 50 
80 65 
100 75 
40 35 
40 35 
40 35 
40 35 
40 35 
80 65 
80 65 
80 65 
60 50 
60 50 
80 65 
Mesa | 
Other # 
Surface Barrier A 
Unijunction © 
Transistor Fr 
Symmetrical 
Tetrode 


(condition) 


Typical Characteristics 


PARAMETER 


and 


rs on 2-08 
FRéich 30m2 
40 nfe;7°o1 oma 
40 hpgiign~1- oma 
45 nfo sTeo1. . Oma 
45 2 os ~1.0ma 
40 nee’ Fort- Ome 
45 hpeitign1. oma 
-40 hyp i ip--10ma 
- 80 hop ip--10ma 
70 n&E :TR-.10ma 
Zoe hep? 25A 
Zea hier 25A 
2.29 hee! 25A 
LEO? vita ' 
.20 hpetient- OA 
220 ne, :18-1.0A 
- 20 Heeii,-1- -0A 
Dep iig-2.0A 
hoi LAWj2. 0A 
FE -—C 
ho 2 hee OR: 
REG 
hf! .7oW5 0A 
os peer Cay 
Hemi ign2.0A 
Ne Piles On 
ioe pearl 0 
N= 8 ose On 
nee. au 2 
Ian OA 
Peet 2.0W 
PG at 2.0W 
PG at 2.0W 
PG at 2.0W 
PG at 2.0W 
PG at 2.0W 
PG at 2.0W 
PG at o2.00 
hag? g75- 0A 
how? LAn~b.0A 
nFe yes 0A 
Lit Otis € os 
Maximum Frequency 
Figure of Merit 
fe 
Minimum 
Gain Bandwidth 


Product hee x fife 


Under Derating 


© - Infinite heat sink 


~ MER. 


See code 


‘ at start 
of charts 
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CHARACTERISTICS CHART of NEW TRANSISTORS 


USE 


See 


Code | 
Below J 


TYPE 
See } 
Code } 

( Below J 


CTP1297'- 355 /"PNPA, Ge 
CTP1306" —3,5% “\PNpA > Ge 
CTP1307 ) 03,83 PNPAN - Ge 
CPP1314 3,5: <PNPAD Ge 
CTP1500 335 PNPA Ge 
CTP1503 3,5 PNPA de 
CTP1504 355 PNPA Ge 
CTP1508 355 PNPA Ge 
CTP1544 3,5 PNPA Ge 
CTP1545 3,5 #PNPA (Ge 
CTP1552 3,5 PNPA Ge 
CTP1553 3,5 PNPA ae 
CTP3500 3,5 PNPA de 
CTP3503 3,5 PNPA de 

CTP 3504 3,55 PNPA Ge 
CTP3508 3,5  PNPA Ge 
CTP3544 3,5  PNPA Ge 
CTP3545 3,5 PNPA Ge 
CTP3552 355 PNPA Ge 
CTP3553 355 PNPA Ge 
EW721 2 NPN Si 250 
EW722 2 NPN Si 250 
EW723 2 NPN Si 250 
GET691 2 PNPD Ge 75 
GET69 2 2 PNPD Ge 75 
GET69 3 2 PNPD Ge 75 
MA1 1,4 PNPM Ge 25 
MA2 1,4 PNPM Ge 20 
MA 28 1,4 PNPM Ge 25 
PT900 3,4,5  #NPND Si 125W 
PT901 3,4,5  NPND Si 125W 
RT5001 5 D Si 3000 
RT5002 5 D Si 3000 
RT5003 5 D Si 3000 
RT5004 5 D Si 3000 
S02 1,4 PNPS Ge 15 
ST1504 4 D Si 300 
ST1505 4 D Si 300 
ST1506 5 D Si 300 
STC1101 3 D Si 85 
STC1102 3 D Si 85 
STC1103 3 D Si 85 
STC1104 3 D Si 85 
XA701 5 NPNA Ge 120 
XA702 5 NPNA Ge 120 
XA703 5 NPNA Ge 120 
XS121 5 PNPAY . Ge 150 
NOTATIONS 
Under Use Under Type 
1- Low power a-f equal to 7- Photo A- Alloyed 

or less than 50 mw 8- Mixer D- Diffused or Drift 
2- Medium power a-f 9- Local Oscillator F- Fused 

50 mw and equal to  {{- Revised Spec. G- Grown 

or less than 500 mw —-10- Chopper H- Hook Collector 
3- Power 500 mw 11- Matched Pair M- Microalloy 


4m 1-f/i-F 


5- Switching and Computer 


6- Low Noise 
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@ - Pulsed 


Pander Gale Value: 


Max. Ratings @ 25° C 


DERAT 


ING 
°C/W 


@: 0 'e ene oee ee 
qQoooc ooooo coooo oaunaa a 


e e e e e 


BEE R HR eee Pee ee ee 


1.0 


- 330 


Me- 
(oe 
Sie 
UNI- 


View 
hears 


Typical Characteristics 


MER, 
See code : 
at start 

of charts | 


Vee 


PARAMETER 


and 
(condition) 


iE 
80 


65 hpi ig75. 0A 105. CEE. 
40 35 hog ilg-5-0A 53 CTP 
40 35 hyp iig-5. 0A 105 CTP 
100 75 hagilg-5.0A 53. Cie 
100 80 hog ilg-5. 0A 53°). €te 
80 70 Reg tig-5.0A 53 CTPS 
60 50 hye iig-5.0A 53. /ACre 
40 3840 hog tlg-5.0A 53 CTP 
60 40 hee tion 25A 50 CTP 
80 60 hpeiico~ 25A 50 CTP = 
40 30 Rygtig- 25A 50 CTP 
100 75 hygiign_25A 50 CTP 
100-2880 hye ilg-5-0A 53°. (CTe 
80 70 hyp iig-5.0A 53° CTE 
60 50 hygiig-5.0A 53 CTP 
40 40 yp ilg~5.0A 53 CTP 
60 40 hegiig- 258 50 CTP 
80 60 hagiig- 25A 50 CTP 
40 30 neg? on 25A 50 cTP 
100 15 hpgilg- 258 50 CTP 
45 -80 hp :I,-1.0ma 15 GECB 
45 23 hpgrI(-1.0ma 30 GECB 
45 28 hp: Ij-1.0ma 50 GECB 
20 30 hpg:Ij-1.0ma 60 GECB 
20 40 hpg:Ij-1.0ma 60 GECB 
20 50 hp,:1,-1.0ma 60 GECB 
6.0 6.0 20 hpg:lj-1.0ma 40-450 SPR 
3.0.30 20 (hot :E 7-2. 0ma 40-450 6srn 
650 2-620 40 hfe Te~1.0ma 20min SPR 
80 50 50 hyptig- 10A 10min PSI 
TA02- 160 50 hpptIg- 10A 10min PSI 
60 hpeii¢-500ma 20-60 RHE 
60 hpeiig-500ma 40-120 RHE 
100 hp,il¢-500ma 20-60 RHE 
100 hegti¢-500ma 40-120 RHE 
$20: 5/30 10 hp,:I,-.50ma 10min SPR 
60 30 hye? 500ua ee 
ze 30 hep? 500ua 15 TRA 
$0 Aienees 1.0ma 20 TRA 
60 50D bo 1.5A . 106605552 
100 50D hop? 1.5A 10-50. ~ SIL 
60 50D hoe: 1e5A. > 2bR75>05T 
100 -50D Le 1.5A-) 25275 Sn, 
25 15 5.0 hog ition 20ma 40 AETE 
25 15 7.0 hee! o7 20ma 50 AEIE 
25 12 13 feat on 20ma 70 AEIE 
Dy 12-5 <0 hype? Ig-100ma 18 AEIE 
Under fab 
Mesa tJ aximum Frequenc 
Other # fee of Nites : 
Surface Barrier A f, 
Unijunction ® Minimum 


Transistor 
Symmetrical 
Tetrode 


Gain Bandwidth 
Product hfe x fife 


Fr 


Under Derating 


' ©- Infinite heat sink 
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New 


Literature 


Worklon, Inc., 1960 catalog illustrates 
heir line of acid and caustic resistant in- 
‘lustrial apparel. Describes latest advances 
n special purpose industrial apparel for 
ay’s varied requirements. Gives lab- 
yratory reports on techical properties of 
iber used, as well as complete informa- 
ion on the various items of apparel and 
‘heir applications. Especially of interest 
‘o industries striving to combat dust con- 
‘amination. 


Circle 115 on Reader Service Card 


. The new VECO data sheet, SE 102, de- 
scribes kits containing the items neces- : e 
sary to acquaint engineers with a variety GOLD dop 

of thermistor and varistor applications 
and to assist in the solution of circuitry 
lesign problems. The sheet lists the con- 
vents of each kit as well as their electri- 
zal characteristics. Five thermistor cir- 
suit design kits, two varistor circuit 
design kits, and two experimentors’ kits 
are described in detail. 


Circle 106 on Reader Service Card 


4 with N-type 
,— supplied in 


Panel-mounting electronic voltmeters 
2xpressly designed for continuous moni- 
toring of critical parameters in systems 
and consoles, are described in a new 
folder of data sheets issued by Metronix, 
Inc. Single and multiple range PMEVs, 
both commercial and military types, are 
described. The folder, which discusses the 
reasons for the development of PMEVs, 
includes a tabulation that shows at a 
glance the principal specifications of the 
Metronix instruments. 

Circle 113 on Reader Service Card 


New improved performance character- ; Write for 
istics for standard Type 150D hermeti- brochure 
eally-sealed  solid-electrolyte Sprague 
Tantalex capacitors are shown in the ‘D’ _ today: no 
issue of Engineering Bulletin No. 3520, ; 


which replaces the earlier ‘C’ issue. _ obligation 
Leakage current limits have been cut 
in half in the new bulletin, surge voltage 
ratings increased for 15, 20, and 35 volt 
capacitors, and new ratings have been j et pe 
added to the +10% decade series in the : ‘ _— 
two larger case sizes. Augmented per- 
formance curves for typical capacitors 


P 'OMUND 
have been shown to help the equipment q eng a Cobr j Metallurgists 
designer. In addition, the guide to ap- an ees | 
plication has been expanded. A aie j & Specialists 
Circle 121 on Reader Service Card ti 
Radio Receptor Company (Selenium rig in Unusual 
Division) has released a new catalog, d 


EL-316, eight pages, covering all prod- CZ Fyne 8 Seance Products... 
uct lines of selenium diodes and recti- i 

fiers, designed to meet applications in the 
electronics, entertainment and_ special 
products fields. Included in the brochure 
is complete technical data, circuit dia- 
prams, rectifier stack designs, coding 
systems and photos covering all standard 
slectronic products, special UL accepted 
units for the entertainment industry, spe- 
cial mounting types, and rectifiers for 
printed wiring boards. 

Circle 122 on Reader Service Card 


SINCE 1901 


Optimized Devices, Inc. has _ issued 
Bulletin TT-1, a 4 page folder describing 
heir Automatic Transistor Test Station. 
Lists applications, specifications, typical 


SIGMUND COHN CORP. 


yperation, system description, features, 121 South Columbus Avenue .*. Mount Vernon, N. Y. 
module description, etc. th bb 


Circle 127 on Reader Service Card 


Circle No. 45 on Reader Service Card 
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Today’s semiconductor test equipment must 


meet tomorrow’s test needs. 


An initial investment, tailored by specialists 
to your specifications, will provide continuing 
service for changing transistor and diode 


requirements. 


AMerotronic DESIGN CAN PROVIDE 
THIS VERSATILITY. 


Pictured is a typical 120 transistor LIFE 
RACK featuring plug-in test cards and plug- 
in circuit cards with diode clip mounted 
resistors for rapid interchange of resistance 


values. 


SEND US YOUR REQUIREMENTS 
LET US SUBMIT A PROPOSAL FOR 
A COMPLETE LIFE TEST SYSTEM 


ptervtroute Y : 


Associates, Inc. CONTOOCOOK, N.H. 


Circle No, 21 on Reader Service Card 
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\ 


meee we wee eee ee we ee eee eee ee ee 


NEW 
SERVICE 
NOW 
AVAILABLE 


SEMICONDUCTOR PRODUCTS is making a new 
! source of information ayailable to all firms interested 
1 in being kept up to date on materials or equipment for 
i producing semiconductor devices. If you wish to receive 
‘all new literature on silicon, germanium, chemicals, 
' machinery, or other such materials, circle 499 on the 
1 reader-service card. Your name will be placed on a 
I special list which will be forwarded to all such sup- 
' pliers. As these suppliers have news available in their 
i field, you'll be notified by them immediately. This serv- 
ice is restricted to firms manufacturing semiconductor 
devices or firms contemplating entering into produc- 
{ tion within 120 days. 

i] 


AVAILABLE NOW! 


BOUND VOLUME 


Proceedings of the 2nd Conference on Nuclear 
Radiation Effects on Semiconductor Devices, 


Materials and Circuits. 


AVOID DISAPPOINTMENT—ORDER YOUR COPIES NOW! Con- 
tains 23 Papers, Complete With Illustrations, by the Foremost 
Authorities in the Field. Don’t Miss Out on This Invaluable In- 


formation—Only $4.50 a Copy. 
Limited Edition of this Once-A-Year Symposium 


Semiconductor Products, Dept. MG 


New York residents, add 3% sales tax 


i 
i 
; i 
I 
| 300 West 43rd Street, New York 36, N. Y. SCP-7 1 
I 
i] 
I 
‘ - 
Pe SENG. seca copy(ies) of ‘Pro- Remittance Enclosed ........ Bill ; 
i] 
; ceedings’ @ $4.50 each. Company ....... Bill mas, 3. a5. ' 
1 i] 
I 
: INGEN, Sr 0 dese 0 eee aha) sh eats OMIDEIIY bas a tiahalar oe o%e" Wdy8, bre : 
I 
i 
! 
Ree Dcil Pasar Ae vit sc beltene aces ase aye ACRE GE ruP nok o icid 30a, 4.06) 0% . 
4 i 
i 
: City. Zonet 17 eStte) a2 City are is Zone State ; 
1 
4 
I 
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INDIUM 


JUST 
OFF THE 
PRESS 


770 FACT-FILLED PAGES 
91 PHOTOS and DRAWINGS 
3 YEARS of EDITING 


COMPLETELY NEW SOURCE BOOK 


includes annotated 
bibliography 

reporting concisely on all 

writings about Indium 


properly indexed and sec- 
tionalized for reference, 


PRIVATELY 
PUBLISHED 


This new reference book on Indium will 
find its place in hundreds of university 
and technical libraries in many countries. 
It will be a worthy companion to re- 
search-minded engineers — everywhere! 


Write for information bulletin today. 


SINCE 1934 PIONEERS IN THE DEVELOPMENT 


AND APPLICATIONS OF INDIUM FOR INDUSTRY 


THE I N DI U M CORPORATION OF AMERICA 


1777 LINCOLN AVENUE 
UTICA, NEW YORK 


TWIN 


Circle No, 22 on Reader Service Card 
© A CONTROL SYSTEM 
with ORIGINALITY 


LS and RELIABILITY 


“AR major breakthrough in temperature control” 


SATURABLE POWER REACTOR CONTROL 
AND *Range-Lock PROTECTION 


MECHANICAL CONVECTION OVENS 


GUARANTEED TO OUTPERFORM ALL OTWERS IN 
RELIABILITY, SAFETY, AND CONTROL ACTION. 


*Range- Lock L2H OLWVE CO 
SWITCHLESS; 
PROPORTIONAL, FULLY AUTOMATIC. 


POR OLEIVC CO 


NO AUXILIARY ELEMENTS OR SWITCHES. 
or 


POSITIVE PROTECTION 
AGAINST OVERMEATING 


NO MOVING PARTS 
— YG first step in EF 


BETTER 
PRODUCTS 


THRU 
VISION AND 
SKILL 


Write 
for free 
Bulletin 1960 


COMPETITIVELY PRICED 


with ovens utilizing standard 
ON-OFF cycling type control systems. 


BLUE M acm 


138th and Chatham Sts., Blue Island, lllinois 
BRANCH: Blue M Engineering Co., 2312 So. Main Street, 
Los Angeles 7, California 


Circle No. 31 on Reader Service Card 


ol 


PEAT! | POWER 


A NEW KIND OF | 
PRECISION ULTRASONIC CLEANING 


The new L & R Ultra-Cleen ‘320’ has an 
~ electronic circuit that transmits peak 
power directly to the transducerized tank. 
The transducerized cleaning tank and the rinse © 
tank are 542” square by 3” deep. Just set the 

electrical timer to blast away all dirt, grease, 
foreign particles—get components microscopically 
clean.... _Unconditionally guaranteed for 1 year. 
Write today for complete data on the ‘320’ and other 
ultrasonic cleaning equipment........... $187.50 


Second tank transducerized (at factory), $74.50. 
Mee & GER fomeany 
Es COMPANY 

590 Elm Street, Kearny (Arlington), New Jersey 


29 EAST MADISON STREET, CHICAGO 2, ILLINOIS 
406 SOUTH MAIN STREET, LOS ANGELES 13, CALIFORNIA 
Circle No. 24 on Reader Service Card 


Useful applications: 

@ Analyzing “Freon” and Sulfur 
Dioxide refrigerants. 

@ Continuous or batch analyses 
of moisture in a wide variety 
of gas. streams — including 
process streams, inert atmos- 
pheres required in plant proc- 
esses and laboratory dry 
boxes, and plant instrument 
streams. 

@® Measuring reaction rates 
where water is involved as a 
reactant, product or catalyst. 
Available in portable, weather- 
proof, explosion-proof, auto- 


matic control and recording 
units. 


All Model W analyzers include flow indicators 
Write for complete information 


MANUFACTURERS ENGINEERING 
& EQUIPMENT CORP. 


IMEECOR 10 Sunset Lane, Hatboro, Pa. 


Circle No. 25 on Reader Service Card 


MODEL W ELECTROLYTIC 
MOISTURE ANALYZER 
Vacuum connected unit with 
adjustable alarm 


D2 


Industry 


CONFERENCE CALENDAR 
The Following August 1960 Meetings Are Scheduled: 


4th Global Communications Symposium, Stat- 
ler Hotel, Washington, D. C. Sponsored by 
PGCS, U.S. Signal Corps. For Information: 
Robert F. Brady, Office of Chief Signal Officer, 
U.S. Signal Corps, Pentagon, Washington, 
Da ae 


Aug 1-3 


AIEE Pacific General Meeting, El Cortes 
Hotel, San Diego, Calif. For Information: 
R. C. Mayer & Associates, 51 E. 42nd Street, 
New York 17, N. Y. 


Aug 8-12 


Aug 18-19 Electronic Packaging Symposium, University 


of Colorado, Boulder, Colo. 
Aug 23-25 Association for Computing Machinery, Na-_ 
tional Convention, Marquette University, Mil- 
waukee, Wisc. 
Aug 23-26 WESCON, Ambassador Hotel & Memorial 
Sports Arena, Los Angeles, Calif. Sponsored 
by LA & SF Sections; WCEMA; All PQ’s. 
For Information: Richard G. Leitner, WES- 
CON Business Office, 1435 La Cienega Blvd., 
Los Angeles 35, Calif. 
Aug 29-31 Conference on “Metallurgy of Elemental and 
Compound Semiconductors” Statler Hotel, 
Boston, Mass. Sponsored by the Metallurgical 
Society of AIME, 29 W. 39th Street, New 
York 18, N. Y. 


Aug 29- 
Sept 2 


International Conference on Semiconductor 
Physics, Prague, Czechoslovakia. 


Aug 29- 


International Information Theory Meeting, 
Sept 3 


London, England. Sponsored by PGIT, IEE. 
For Information: Dr. Colin Cherry, Dept. of 
EE, Imperial College, University of London, 
Exhibition Rd., London, S.W. 7, England. 


Texas Instruments Incorporated announced the signing 
of a new agreement with International Business Machines 
Corporation providing for the continuing exchange of tech- 
nical information pertaining to transistors and diodes for 
at least three more years. In addition, the exchange of 
technical information was redefined and broadened to in- 
clude Solid Circuits. Under the agreement, each company 
retains the right to exchange its technical information with 
other organizations. This agreement replaces the one in 
effect between the two companies since late 1957 which 
was subject to termination or renewal this year. 


SEMICONDUCTOR PRODUCTS e JULY 1960 


RESEARCH & DEVELOPMENT 


| 

' A transistorized “electronic brake” for controlling the 
power of a nuclear chain reaction will be constructed for 
the Atomic Energy Commission’s new Pathfinder Atomic 
cr Plant at Sioux Falls, S.D. Engineers of The Bendix 
‘Corporation’s Cincinnati division said the unit, called a 
‘reactor flux monitor and safety system,” will automati- 
tally and continuously measure the number of neutrons, or 
atomic energy output, of the reactor from the start of its 
chain reaction through the full cycle of operations. Any 
time the energy output starts to exceed normal levels the 
system will automatically shut down the reactor in a 
fraction of a second, the engineers said. The Northern 
States Power Company, Minneapolis, will operate the 
Pathfinder reactor. Allis-Chalmers, Milwaukee, is the 
prime contractor for the project. 


A research program underway at Transitron Electronic 
Corporation for the past year on improved photovoltaic 
solar energy converters has resulted in raising solar cell 
efficiences to 15 per cent, the company has reported. Results 
of the effort were described in a paper prepared by Dr. H. 
Gunther Rudenberg, Director of Research and Develop- 
ment and Dr. Brian Dale, Senior Physisist. The paper de- 
scribed the improvements made in high efficiency silicon 
solar cells under research studies sponsored by the U.S. 
Army Signal Corps, the Air Force Cambridge Research 
Center and the Advanced Research Projects Agency. The 
study has raised the overall conversion efficiency of the 
units to 15 per cent by careful design of the cell structure; 
has raised the output voltage of the cell, substantially 
lowered the series resistance, and has provided various 
surfaces with differing optical characteristics. A new 
tetrahedral surface structure, as well as clear silicon sur- 
faces and adjustable optical coatings, were also described. 


The discovery that zinc oxide and cadmium sulfide are 
strongly piezoelectric has been revealed by A. R. Hutson 
of Bell Telephone Laboratories. In order to demonstrate 
the pizoelectricity in zinc oxide, it first had to be “doped” 
with lithium to neutralize the excess conductivity which 
has masked-the effect till now. The degree of piezoelectric- 
ity exhibited by the doped zinc oxide is about four times as 
great as that of quartz, while the cadmium sulfide is twice 
as great. Confirming measurements were made on single 
crystals of zinc oxide grown both by vapor techniques and 
from a flux. The cadmium sulfide crystals were vapor 
grown. The conductivity of the zinc oxide was “quenched” 
by diffusing lithium atoms into the material, to act as 
acceptors for the excess electrons which were contributing 
to the conductivity. When this was done, the resistivity of 
the material was raised from 10* to 10! ohm-cm at room 
temperature. Resonance-antiresonance measurements and 
direct squeeze measurements were made on vapor-phase 
grown needles and flux-grown platelets of zinc oxide, and 
on the vapor-phase grown cadmium sulfide. 
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KANTHAL laboratory furnaces 


Proven dependability, long life and low cost make 
these Kanthal furnaces ideal for a wide range of gen- 


eral laboratory and production applications, For inter- 
mittent temperatures to 2460°F, furnaces are designed 
to take fullest advantage of Kanthal REH ceramic tube 
elements, wound with world recognized Kanthal A-1 
resistance alloy. 


Furnaces are supplied complete, ready for use. Type 
RH-1 includes thermocouple and safety fuse. Type 
RH-2 is furnished with transformer and either tempera- 
ture indicator with manual timer or fully-automatic 
temperature controller. Standard chamber 1.D.’s are 
1-9/16", 2-3/4” or 4” in either 7-7/8" or 19-3/4” 
lengths. Elements and parts also available separately. 
Write for brochure. 


tae KANTHAL corporation 


19 Amelia PI., Stamford, Conn. 
Can. Rep., Ferro Enamels, Ont., Can. 
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QFINER TOOLS FOR BETTER WORK... 
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D0 


WALLSON 


O To 20 AMPERES 


DYNAMI 
RECTIFIE: 
ANALYZE 


Model 141A 


¢ INCOMING INSPECTION 
e ON-LINE INSPECTION 
¢ LABORATORY USE 


This dynamic rectifier test set, with in- 
dependent forward current and reverse volt- 
age controls, is completely self-contained 
and measures average forward voltage 
drop and reverse current of any type of 
semi-conductor rectifier rated to 20 am- 
peres forward current and 1000 volts 
PIV., in accordance with proposed JEDEC 
specifications. 


e 75 ampere Surge Test unit available for 
military testing, 


OTHER WALLSON PRODUCTS 
e Automatic High Vacuum Exhaust 
Equipment 
e TWT Power Supplies 


e Dynamic & Life Test Equipment for 
Semi-conductor Rectifiers with Ratings 
up to 500 Amperes and 2500 Volts 


WRITE TODAY 


For Free Descriptive Literature 


912-914 WESTFIELD AVE. 
ELIZABETH, NEW JERSEY 
Flanders 1-0700 
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Products 


Capacitor Analyzer 

Sprague has announced their Model 
TCA-1 Transcap Analyzer designed ex- 
clusively for safely testing low-voltage 
transistor circuit capacitors. Designed for 
105-125 Volts a-c/60 cycle operation. 
Capacitance Bridge: 1 uuf to 2,000 uuf in 
5 overlapping ranges; Insulation Resist- 
ance: 50 megohms to 20,000 megohms; 
Power Factor: 0 to 50%; Leakage Cur- 
rent: 0.6ua to 600ua in 7 ranges; A-C 
Bridge Voltage: 0.5v, Polarizing Voltage: 


0 to 150v. 
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Silicon Mesa Switcher 


Texas Instruments has announced an 


ultra-high speed mn-p-n silicon mesa 
switcher 2N706A, which meets all speci- 
fications of the standard 2N706. Guaran- 
teed features include d-c beta ranges of 
20 to 60, lower charge storage time con- 
stant of 25 nanoseconds max, lower out- 
wut capacity from 6pf to 5pf, turn-on 
time of 40 nanoseconds max, turn-off 
time of 75 nanoseconds max, minimum 
BVero of 15 volts at a sustaining current 
of 10 mA, and maximum Iyp;z (RBE = 
100K) of 10 wA at 20 volts Vo, (which 
gives a practical “switch off” test). 
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Calorimeter Bridges 


A new series of high power Calorim- 
eter Bridges from 10 watts to 5,000 watts 
full scale with 2% or better accuracy 
and frequency range from d-c to 12 KMC 
coaxial or waveguide is announced by 
Electro Impulse Laboratory. 
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Switching Devices 


Transitron Electronic Corporation an- 
nounces that it has added two new units 
to its series of Transwitch p-n-p-n 
switching devices to provide voltage rat- 
ings up to 200. Also, the company is now 
offering all four devices in the compact, 
smaller TO-13 package, as well as the 
TO-5 package. The Transwitch is a bis- 


| table silicon device which can be turned 


off with a gate current. 
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YOUR SEMICONDUCTOR 


Manufactured to the highest 
standard of Purity, Homogeneity, 
Repeatability and Reliability. 

e Doped Gold Alloys 

e 99.999 Aluminum and Alloys 


e Heavy Buildup of Tin, In- 
dium and Alloys on Base 
Metal Wire 


e 99.999 Gold to as small as 
.0004 


e Wollaston Wire 


The closest tolerances held on all 
physical and electrical properties. 


Write for data on your specific needs. 


SECON METALS CORP. <econ) 


7 Intervale St., White Plains, N.Y. 
WHite Plains 9-4757 
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% Ideal for 


[FREE] 


You Get Things Done With 
Boardmaster Visual Control 


% Gives Graphic Picture of Your Operations— 


Spotlighted by Color 


%& Facts at a glance—Sayes Time, Saves 


Money, Prevents Errors 


% Simple to operate — Type or Write on 


Cards, Snap in Grooves 
Production, Traffic, 


Inventory, 
Scheduling, Sales, Etc. 


jx Made of Metal. Compact and Attractive. 


Over 500,000 in Use 
Complete price $4.9°° including cards 


24-PAGE BOOKLET NO. CT-20 
Without Obligation 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 
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bminiature Encapsulated Rectifiers 


adio Receptor Company (Selenium 
vision) has developed subminiature 
capsulated rectifiers in center tap, 
sidge and doubler assemblies. All units 
ve designed for operation in ambient 
mperatures from —50C to +100C with- 
at derating and are protected against 
‘™mospheric conditions by the plastic 
acapsulation. They will withstand peak 
irge currents up to 250 mils for 1 sec- 
ad duration and can be operated in cir- 
its at frequencies up to 25 Ke. 

Circle 77 on Reader Service Card 
jiode Recovery Plug-In Unit 
‘Tektronix Type S Plug-In Unit dis- 
lays semiconductor diode switching 
1aracteristics on the crt of an associated 
scilloscope. It permits measurement of 
2rtain diode parameters readily and 
sliably from the display. It allows pre- 
iction of diode performance in a cir- 
uit through analysis of the recovery and 
arn-on characteristics. The versatile 
nit can also be used to observe tran- 
istor junction characteristics and to 
easure circuit component resistance, 
apacitance, or inductance. 
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Videband RF Transformer 


North Hills Electronics new 1214 wide- 
and RF transformer covers a frequency 
ange of 1.5 to 120 megacycles. Imped- 
nee ratio is 75 ohms unbalanced to 600 
hms balanced. The unit will handle 1 
yvatt of power. The Series 1214 units are 
ermetically sealed and have a single 
-4) stud mounting. The case is 5/8” O.D. 
yy 5/8” long and is nickel-plated. 
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facuum Pencils 


Sandland Tool and Machine Company 
; now manufacturing two new series of 
acuum pencils. The Sandland line offers 
choice of 24 straight and curved needle 
10dels with inside diameters ranging 
rom 0.012”, 0.018”, 0.027” and 0.033”. The 
acuum pencil is gaining increased pop- 
larity among manufacturers of semi- 
onductor devices. It enables the assem- 
ler to quickly pick-up and deposit 
rafers, pellets, etc. 
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Tunnel Diode Series 

New series being introduced by the 
Lansdale Division of Philco are hermet- 
ically sealed germanium tunnel diodes 
designed for low level switching and 
small signal applications such as in spe- 
cial counting circuitry. Peak point cur- 
rent is closely controlled providing a 
peak to valley ratio of 8 to 1. Typical 
performance shows peak voltage of 55 
millivolts and a valley voltage of 320 
millivolts. Like their forerunners, the 
new units also exhibit low series induct- 
ance of one millimicrohenry and low 
series resistance of one ohm. 
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Glass Beads 


A complete line of multiform glass 
beads in a variety of shapes for hermetic 
seal header applications such as tran- 
sistor bases or relay covers, is now avail- 
able from Electronic-Ceramics Co. Glass 
beads for both Kovar and compression 
type hermetic seals are offered. The 
parts are available in all the RMA col- 
ors in a range of size from single hole 
beads to multi-hole ones. The beads vary 
in size from .050” O.D. to .750” O.D., with 
thickness between .020” and .250” max. 
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Semiconductor Preparation Furnaces 


Marshall Products Company has just 
introduced their Model 60-SC furnace 
apparatus for semiconductor preparation 
and growing single crystal materials. 
The apparatus consists of two or more 
tubular furnaces, according to the mate- 
rial’s requirements, mounted on a com- 
mon axis. This permits zone refining, 
directional freezing or slow crystalliza- 
tion, seeding, and crystal growing in the 
quartz work tube which runs through all 


furnace chambers. 
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BACK ISSUES 
AVAILABLE 


1.00 each 
1958—Jan/Feb; March/April; 


May/June; Nov/Dec. 
1959—May, Sept, Nov, Dec. 
1960—March, Apr, May, June 


SEMICONDUCTOR PRODUCTS 


Back Issue Dept. 
300 W. 43 St. New York, N. Y. 
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HIGH FREQUENCY 
INDUCTION 


Ln 
Lepel induction “ashy, 
heating equipment represents 

the most advanced thought in the 
field of electronics...the most prac- 
tical and efficient source of heat 
developed for numerous industrial 
applications. You are invited to send 
samples of work with specifications. 
Our engineers will process and re- 
turn the completed job with full data 
and recommendations without cost 
or obligations. 


FLOATING ZONE UNIT FOR METAL 
REFINING AND CRYSTAL GROWING 


A new floating zone fixture for the 
production of ultra-high purity metals 
and semi-conductor materials. Purifica- 
tion or crystal growing is achieved by 
traversing a narrow molten zone along 
the length of the process bar while it is 
being supported vertically in vacumm or 
inert gas. Designed primarily for pro- 
duction purposes, Model HCP also pro- 
vides greot flexibility for laboratory 
studies. 


Model HCP 


@ A smooth, positive mechanical 
drive system with continuously 
variable up, down and rota- 
tional speeds, all independ. 
ently controlled. 

@ An arrangement to rapidly 
center the process bar within 
a straight walled quartz tube 
supported between gas-tight, 
water-cooled end plates. Place- 
ment of the quartz tube is ra- 
ther simple and adapters can 
be used to accomodate larger 
diameter tubes for larger pro- 
cess bars. 

@ Continuous water cooling for 
the outside of the quartz tube 
during operation. 

®@ Assembly and dis-assembly of 
this system including removal 

of the completed process bar 

is simple and rapid. 


WRITE. FOR NEW LEPEL CATALOG 
Electronic Tube Generators from 1 Kw to 100 Kw. 
Spark Gap Converters from 2 Kw to 30 Kw. 


HIGH FREQUENCY 
Lepe i sporartoriks, INC. 


55th ST. & 37th AVE., WOODSIDE 77, N. Y. 
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oh) 


for maximum reliability 


PREVENT 
THERMAL 
RUNAWAY 


Prevent excessive heat from 
causing “thermal runaway” in 
power diodes by maintaining 
collector junction temperatures 
at, or below, levels recommended 
by manufacturers, through the 
use of new Birtcher Diode 
Radiators. Cooling by conduction, 
convection and radiation, 
Birtcher Diode Radiators are 
inexpensive and easy to install in 
new or existing equipment. 

To fit all popularly used 

power diodes. 


FOR CATALOG 


test data write: 


with NEW 
BIRTCHER 


DIODE 
RADIATORS 


BIRTCHER COOLING AND RETENTION OE- 
VICES ARE NOT SOLD THROUGH DISTRIBU- 
TORS. THEY ARE AVAILABLE ONLY FROM 
THE BIRTCHER CORPORATION AND THEIR 
SALES REPRESENTATIVES. 


and THE BIRTCHER CORPORATION 


industrial division 


4871 Valley Blvd. Los Angeles 32, California 


Sales engineering representatives in principal cities. 
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ELINEX 


Confidential 
Initial Contacts 
and 


Preliminary Negotiations 


for 
Acquisitions 
Mergers 
Issues 
Financing 


Confidential Listings 


ELINEX 


| 
Electronics Industries Exchange : 
Suite 1001 15 Maiden Lone 
New York 38, N. Y. WO 4-1530 


EIA-NEMA Standards For Color Coding of Semiconductor Devices 


1. TYPE NUMBERS — The JEDEC* as- 
signed type numbers may be indicated on 
the semiconductor diode or rectifier by 
color bands coded in accordance with 
Table 1. 


2, PREFIX IDENTIFICATION —The pre- 
fix identification consisting of a first num- 
ber symbol and the letter “N” shall not 
be indicated in the coding. 


3. BANDING SYSTEMS — The sequence 
number consisting of a two, three or four 
digit number after the letter “N” may be 
color coded as follows: 


3.1 Two-digit sequence numbers shall 
consist of a first black band and the 
sequence number in second and third 
bands of the colors indicated in Table 
1. If a suffix letter is required, it shall be 
indicated with a fourth band as indi- 
cated in Table 1. 


3.2 Three-digit sequence numbers shall 
consist of the sequence number in first, 
second and third bands of the colors 
indicated in Table 1. If a suffix letter is 
required, it shall be indicated with a 
fourth band as indicated in Table 1. 


3.3 Four-digit sequence numbers shall 
consist of the sequence number in four 
bands of the colors indicated in Table 1 
with a fifth black band. If a suffix letter 
is required, it shall be indicated as the 
fifth band and shall replace the black 
band. 


56 


(Diodes and Rectifiers) 


4. CATHODE IDENTIFICATION AND 
READING SEQUENCE 


4.1 A double-width band shall be used 
as the first band reading from cathode to 
anode ends. 

4.2 An alternative method is provided 
where equal width bands may be used. 
The bands shall be clearly grouped to- 
ward the cathode end, and shall be read 
from cathode to anode ends. 

4.3 Either of the above color banding 
methods may be used in lieu of the 
cathode designating symbol or other 
marking. 


5. COLOR BANDS 


5.1 The Bands shall be circumferential 
and unbroken on cylindrical bodies. 
5.2 The color bands shall be not less 
than 14,” (.016) wide and separated from 
each other by the same minimum dis- 
tance. 

5.3 The sequence numbers of the type 
numbers and suffix letters shall be in- 
dicated by the colors in Table 1. 


*Joint Electron Device Engineering Coun- 

cils, sponsored by the Electronic Indus- 
tries Association and the National Elec- 
trical Manufacturers Association. 


TABLE 1 


Number Color 
Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 
5.4 The colors used shall conform tc 
EIA Standard GEN-101A or later issue 
for unmistakable readability. 


Suffix Letter 
not applicable 


woonnaurwnNrr co 
|| | se vawPp 


6. APPENDIX — As of October 1956, the 
assignment of JEDEC type numbers tc 
semiconductor diodes and rectifiers have 
been segregated by size. 
Three digit type numbers (to and in- 
cluding 1N999) have been reserved fo: 
sizes as follows: 
6.1 Glass types having maximum enve- 
lope dimensions within the space cyl- 
inder with dimensions of 0.300” lengtt 
by 0.150” diameter. 
6.2 Metal and/or ceramic types havin; 
maximum envelope dimensions withir 
the space cylinder with dimensions o: 
0.200” length by 0.125” diameter. 
6.3 Four digit type numbers (1N100( 
and above) have been reserved fo: 
types which exceed either of the limit: 
ing dimensions of the respective spac 
cylinders. 
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NORTH HILLS’ 
Sees 


CURRENT GOVERNOR 


| Model CS-112 


@ AC or DC Output 
@ Transistor and Diode Tester 


igh Accuracy 
Hig » Excellent Suvi, Z grammable 
For testing and measurement of 
transistors, diodes, clutches, solenoids, 
meters, other current sensitive devices. 
© Current Range is 0.1~a to 10 ma 
with 5 decade selectors. 
© Regulation and stability 0.05% 
@ Accuracy 2% 
In use by leading companies for 
transistor avalanche-test, diode 
PIV test, clutch testing, calibration. 


Literature describing this and other 
constant current sources from 0.1yua to 
30 amp. may be obtained from 


NORTH HILLS 


ELECTRONICS, INC. 
~ Glen Cove, L.f., N.Y.  ORiole 1-5700 


7 
| 
| @ Precision Current Source 
: 
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Semiconductor 
Engineers 


Chemical, mechanical and 
electrical engineering back- 
ground with semiconductor 
manufacturing experience 
for process control and de- 
velopment and design of 


manufacturing and test 
equipment for silicon de- 
vices. 


Positions with responsi- 
bility for people who can 
work with their heads, 
hands and hearts in a com- 
pany with solid growth 
prospects. Call or send re- 
sumes fo: 


Columbus Electronics Corp. 
1010 Saw Mill River Road 
Yonkers, New York 
YO 8-1221 
Attention: Paul Petrack 
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Market News 


Prices 


Philco has reduced the unit price of its 
tunnel diodes introduced last March from 
$10.00 to $5.00 and has introduced a new 
tunnel diode series. These new units are 


available in limited quantities at $5.00 | 


per unit. 


Fairchild Semiconductor Corp. has re- 
duced the price of its diffused silicon 
mesa transistor 2N706. The price drop 
represents a reduction from $24 to $15 
in quantities less than 100. In 100 to 999 
lots the change will be from $16 to $10. 


Radio Receptor Co., Inc. has available 
eight types of plastic encapsulated se- 
lenium diodes with peak voltages up to 
400v at 3.75 ma. These are priced from 
13 to 20¢ each. The firm also has avail- 
able a line of encapsulated rectifiers 
claimed to withstand peak surge cur- 
rents to 250 ma for 1 sec. and can be 
operated at 25 ke. Center tap units are 
priced from 22 to 34¢; bridge assemblies 
at 28¢; and doubler units from 22 to 34¢ 
in production quantities. 


Hoffman Electronics Corporation’s 
Semiconductor Division has announced 
that it is offering guaranteed 13% mini- 
mum efficiency silicon solar cells in pro- 
duction quantities. Solar cells with 14% 
efficiency also are being produced and 
are available in sample quantities. 

Price for the 13% efficiency cells in 
quantites of 100 to 999 is $12.50 each. In 
the same quantity range, cells with mini- 
mum guaranteed efficiency of 12% are 
priced at $8.45 each and those of 11% 
at $6.55. In shingled assemblies, prices 
range as much as 7% lower. A 30% price 
reduction for 10% cells has lowered the 
cost from $8.25 to $5.65 in quantities of 
100 to 999. 9% cells, previously priced at 
$4.65, are reduced to $3.95. 


Suppliers 


High Purity Metals has made available 
gold powder and sheet in purities of 
99.999% for use as a matrix element in 
alloys for making joints to silicon. The 
electro-neutral material is available in 
lots from % troy ounces, with the pow- 
der 100 mesh or finer and the sheet in 
4 inch maximum widths from thick- 
nesses to .0005 inch. 


Diotron Inc., Philadelphia has started 
to market N and P type single crystal 
gallium arsenide. Production is approxi- 
mately 2,000 grams per month with its 
price at about $30 a gram in 100 gram 
lots. 


Societe de la Vilille-Montagne, Bel- 
gium has made available germanium di- 
oxide with density of 1.9. This is made 
available by Harmon, Lichtenstein and 
Co. of New York at $167.50 per kilo in 
minimum lots of 21 kilos. 


Western Transistor Corporation of Gar- 
dena, California, which recently entered 
the field of transistor manufacturing, is 
making quantity shipment of their 
2N327A series at prices ranging from 
$6.00 for the 2N327A, $13.00 for 2N328A 
and $20.00 for 2N329A. 


JULY 1960 


Specify 


| for 


2N327A 
2N328A 
2N329A 
2N330A 


SILICON 
PNP TRANSISTORS 


= 


New low levels of I.,; 
baked at 200°C for 
200 hours for 

utmost stability. 


Specify Sperry through 
AVNET 


exclusive Sperry 
Distributor East of the 
Rockies. 

Factory Prices, for 
quantities 1-999 


Call your 
Avnet 
Applications 
Engineer 


For dependable service 


and immediate delivery ” 


AVNET 


*AVNET®70 State St., Westbury, N.Y.- ED 3-5800 
AVNET*751 Main St., Waltham, Mass.- TW 9-8330 
AVNET*4180 Kettering Blvd., Dayton 39, Ohio- AX 8-1458 | 
AVNET*2728 N. Mannheim Rd., Melrose Park, IIl.-GL 5-8160 


Circle 38 on Reader Service Card 


57 


it’s all in 
knowing 
how 


MATERIALS 
APPLICATION 
PROBLEMS ? 


Answering many requests from 
semiconductor device manufac- 
turers, Tang is pleased to offer a 
service never before available in 
the industry... 


TANG 
CONSULTING 
SERVICE 


We will lend you experienced phys- 
icists, metailurgists and engineers 
on a short term basis, to improve 
device manufacturing by. proper 
application of semiconductor 
materials. 


Whether your need be research and 
development, trouble-shooting on 
materials in device production, 
process evaluation for device 
yields or materials application 
problems in general, Tang talent 
is available to help you solve your 
problems, in your plant. 


Contact our agent in your area 
for full details. 


fang 


TANG 
INDUSTRIES 
INC. 


49 JONES ROAD 
WALTHAM 54, MASSACHUSETTS 
Sales Representatives Coast to Coast 
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General Thermoelectric Corp., Prince- 
ton, N.J., a joint subsidiary of General 
Devices, Inc. and Needco Cooling Semi- 
conductors, Ltd., Montreal, has been 
formed for the purpose of marketing 
thermoelectric products in the United 
States. The new company will market, 
in particular, a line of thermocouples 
made of Neelium, a new semiconductor 
material that can produce heat or cold 
without moving parts. 


Art Wire and Stamping Co., Newark, 
N.J., with the addition of new and im- 
proved wire straightening equipment 
has greatly increased capacity to pro- 
duce finer quality, competitively-priced 
wire straights. This will enable the firm 
to speed up delivery of unusually 
straight wires with no surface markings, 
and with square-cut ends. The firm will 
regularly stock standard sizes of Rodar 
and 52 alloy wire for hermetic sealing 
purposes. 


Financial 


General Instrument Corp. of Newark, 
N.J. and General Transistor Corp. of 


New York have agreed to merge. Con- . 


templated, is the issuance of seven-tenths 
of a share of GI common stock for each 
outstanding share of GT common. Sales 
for the nine month period ending Nov. 
30, 1959 were reported as $41,277,875 for 
GI and $10,278,585 for GT. 


Philco Corporation has declared the 
regular quarterly dividend of 9334¢ per 
share on the company’s Preferred Stock, 
payable July 1, 1960 to stockholders of 
record June 15, 1960. 


APPLICATIONS 


[from page 34] 


level used. The RC combination in the 
emitter adjusts the conduction angle, 
and is chosen to limit the dissipation 
to an appropriate value. 


Constructive Suggestions 


Transfromers can be wound in many 
ways: air core, magnetic cores, (such 
as Q3 made by General Ceramics), 
etc., but a convenient and rapid way 
is simply to use #20 enameled wire 
and wrap turns on a 14” diameter 
form; magnetic cores are somewhat 
difficult to wind by comparison. The 
calculated turns ratios can usually be 
somewhat improved by trial and 
error, but the calculated ratios are 
normally very close. 

It is of course essential to be very 
careful with the wiring. It is helpful to 
use a thin copper base plate to act 
as ground, and solder all ground points 
to this plate. All components should 
of course be suitable for use in the 
vhf region, particularly the capacitors. 
It is necessary to use heat sinks. Ja- 
daro 1101A units are particularly well 
suited, as explained in Fairchild Ap- 
plication Note #6. A single 4” x 4” plate 
can be used for both output transistors, 
since the collectors are tied together. 
Forced air cooling is helpful. The heat 
sinks add about 20 uuf output capaci- 
tance if the cooling plates are grounded. 
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Juper-ouyp iia 


ransformers 


For transistor circuitry 
in servo-mechanisms, hearing 
aids, radios, telephones 


pm High reliability guaranteed. 


p Large quantities used, with transistors, 
by leading manufacturers. 


p Some of the most Important prototypes 
in use today are: 


Type H W D 
M200 eeercese 237. .340 ~—-.280 
F2010 ees 263 .410 .325 

AAT-408_ ....-- 307: 0.376225 
SM-400) se eeer 400 .563 .485 
NAL23500 24 Sone 7500S. 4 750 
GENE2020jeeee 1467, eo iere 


p Immediate delivery from inventory cov- 
ering wide range of impedance ratios 
in sub-miniature and super-sub-minia- 
ture sizes. 

pw Prototypes—Designed or wound and 


enclosed to specifications. . . . Deliv- 
ery within two weeks. 


For further information and catalog 
call or write today... 


Frank 


essler Co., Inc., 41-45 47th St. | 
L.1.C. 4, N.Y. © Tel: STillwell 4-0263 | 
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High-Speed 


OPTICS 


For Image Amplifiers— 
Speeds Equal to F/0.5 


@ Designed for use with RCA— 
Phillips — Bendix — Friez — Westing- 
house and cascading image ampli- 
fiers. One to one systems of extreme 
speed—short focal lengths. 


@ New Optical Systems available for 
prompt delivery from stock. State full 
data for quotation. Ideal for X-Ray— 
Radiation research and astronomic 
telescopes. 

@ Other optics, photo and recording 
equipment available — 
from world’s 

largest ‘LENS BANK’”’ 


—Write for Encyclope- 
dia Catalog. 


, tne 
321 S.Wabash Chicago 4, Illinois 


BURKE & JAME 
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For Sale—Several 20 & 25KW INDUCTION — 
HEATING GENERATORS, suitable for silicon 
& germanium Processing, excellent used con- 
tons extremely attractive prices, immediate 
lelivery. 


Electronic Laboratory Supply Company 
7208 Germantown Avenue 
Philadelphia 19, Pa., Chestnut Hill 8-2700 


Circle No. 42 on Reader Service Card 


SEMICONDUCTOR PRODUCTS e JULY 196¢ 


listing, and are shown in a 


Aeroprojects Incorporated 


Ajusto Equipment Company 


a et ee 


Allied Chemical Corporation 


INDEX TO ADVERTISERS 


For reference purposes, the advertisers index includes all regular advertis- 

ers who have run within the current contract year. Those advertisers who 

appear in this issue are indicated by the page number adjacent to their 
Accurate Specialties Company, Inc Electronic Research Associates 


Aerotronic Associates, Incorporated .. 50 Abrasives Division 


Allegheny Electronic Chemical Company 
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Charleston Rubber Company 
Cohn, Sigmund Corporation ..... 


Columbus Electronics Corp. ........ 57 
Conforming Matrix Corporation 
Consolidated Mining & Smelting JFD Manufacturing Company, Inc. 
Company of Canada Johnson & Hoffman Manufacturing 
Consolidated Reactive Metals, Inc. . Company 
Consultants Bureau Enterprises 
Custom Scientific Instruments, . 
Incorporated o Kahle Engineering Company ....... 16 
Kanthal Corporation, The .......... 53 
Davison Chemical Company Kessler, Frank Company, | ETON Fe 58 
Division of WR Grace Kewaunee Scientific Equipment 
DoAll Company, The Knapic Electro-Physics 
Dow Corning Corporation Gooey age Mae aa Cover III 
Duramic Products, Incorporated onavane The SpE eS 
Dynatran Electronics Corporation 
J L & R Manufacturing Company .... 52 
Eagle-Picher Company, The ........ 14 Labline, Incorporated 
EICO 4 
adh foise Labotat Watavette MAGIC. ss.00 ice cus eae esases 60 
bed Pee prea Lepel High Frequency Laboratories . 55 
Electro Instruments, Inc. Lindberg Engineering Compan 
Electronic Laboratory Supply eagA 
MINISERIES D5 e,ha'o Wiss to's 4% Se, 08 wis 0.006 58 (Continued ) 


The automatic air 
and gas dryer 

to meef your 
every specification. 


For further information on 
USD Industrial Equipment write: 


UNITED STATES DYNAMICS ncorrorareo 


Industrial Equipment Division Dept. 


USDRYER: 


Hayes, C. I., Incorporated 


Indium Corporation of America, The . 51 
Industro Transistor Corporation 

Instant Circuits 

49 Institute of Radio Engineers 
International Business Machines 


removal of moisture from air 


removal of moisture and/or oxygen 
from other gases 


* removal of moisture from liquids | 
* purification of gases 

* automatic proportioning of gas mixtures 
* gas recovery and reclaiming systems 


* * 


10 Dedham Street, Newton Highlands, Mass. 
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Immediate Off-The-Shelf Delivery 
Factory Prices 


/ 
Complete One-Step Semiconductor Source J ¥ 
For R & D — Laboratory— Industry 4 


LAFAYETTE 
SEMICONDUCTOR 
DIRECTORY 


2nd EDITION 


36 pages packed with 
semiconductor information — 
transistors, diodes, rectifiers, industrial circuits, 
etc....specifications and prices. Send for your FREE copy NOW. 


Write to DEPT. SP at any of the addresses below. 
for your FREE copy of LAFAYETTE’S SEMICONDUCTOR DIRECTORY BK 1300 


INDUSTRIAL 

ELECTRONICS 

DIVISIONS 
“ENTERPRISE” NUMBERS IN MAJOR CITIES 

LU a i 
NEW YORK JAMAICA 
100 SIXTH AVENUE : 165-08 LIBERTY AVE. 
NEW YORK 13, N.Y. » JAMAICA 33, N. Y. 


WORTH 6-5300 AXTEL 1-7000 
TWX: NY 1-648 TWX: NY 4-933 


BOSTON 


110 FEDERAL ST. 

BOSTON 10, MASS. 
HUBBARD 2-7850 
TWX: BS-447U 


NEWARK 


24 CENTRAL AVE. 
NEWARK 2, N. J. 
MARKET 2-1661 


PLAINFIELD 


139 W. 2nd ST. 
PLAINFIELD, N. J. 
PLAINFIELD 6-4718 
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McCall Tom & Assciates, Inc. 


Manufacturers Engineering & 
Equipment Corporation ....... woe «52 


Measurements Research Company 
Merck & Company, Incorporated 


Electronic Chemicals Division .... 1 
Micromech Manufacturing 

Corporation ............-. MW racsooc 
Mileray’- 2. aiesc cece Covers HA & IIB 


Minneapolis-Honeywell 
Boston Division 

Monsanto Chemical Company 

Mueller Electric Company 


Narda Ultrasonics Corporation 

National Findings 

Newark Electronics Corporation 

New York Air Brake Company, The 
Kinney Manufacturing Division 

North American Electronics, Inc. 

North Hills Electronics, Inc. ....... 57 

Norton Company 


Ohio Carbon 


poten Manufacturing Company, 
¢. 


Pereny Equipment Company 


Philco Corporation 
Lansdale Division 


Pitt Precision Products, Incorporated 
Pure Carbon Company, Inc. 


Radio Receptor Co., Inc. 
General Instrument Corp. 


Raytheon Company 
Commercial Apparatus & Systems 
Division, Test & Production 
Tools 
Semiconductor Division 


Rheem Semiconductor Corporation 


Sandland Tool Machine Company 
Schweber Electronics ........ Haas ds 59 
Secon Metal Company 
Semi-Alloys, Incorporated 
Semimetals, Incorporated .......... 8 
Sprague Electric Company .... Cover IV 
Sperry Rand Corporation 


Sylvania Electric Products, 
Incorporated 
Chemical & Metallurgical Division 
Parts Division 
Semiconductor Division 


Ce ee 


Tang’ Industries vi ss2..5 0s cenleeielatenie -. 58 
Tektronix, Incorporated 


Temperature Engineering 
Corporatin 


Texas Instruments Incorporated 
Geosciences & Instrumentation Div. 
Metals & Controls Div. 
Semiconductor-Components 

Divine cease 41, 42, 43, 44 


Transitron Electronic Corporation 
Trinity Equipment Corporation 


Ultrasonic Industries 

UNIform Electronics 

United Carbon Products, Company . 18 
United Components Incorporated 
United States Dynamics Inc. ...... 59 
United States Transistor Corporation 


Unitron Instruments Division of 
United Scientific Company 


Veeco Vacuum Corporation 


Wallson Associates, Incorporated .. 54 
W. M. Welch Manufacturing Company 


Weldmatic Division 
Unitek Corporation 


West Instrument Corporation 


QUALITY : 


NEW MATERIAL 


SPECI FICATIONS 


good reasons for letting a oo oece 


KNAPIC STOW your 


oie Ee 


KNAPIC specializes in Silicon and Germanium Crystals 
Ir Semiconductor, Solar Cell and Infrared uses 


jor manufacturers of semiconductor devices have found 
it Knapic Electro-Physics, Inc. can provide production 
antities of highest quality silicon and germanium mono- 
stals far quicker, more economically, and to much tighter 
cifications than they can produce themselves. 


Dislocation density, Knapic silicon 
monocrystals grown by a modified 
Czochralski technique: Crystal 
diameter to %”—None; %" to %”"— 


‘ F ees ‘ less than 10 per sq. yoarat 
e reason? Knapic Electro-Physics are specialists with ac- Sotheettg: é 


P 5 5 ‘ * ; 1%"—less than 100 per sq. cm.; 
erated experience in growing new materials to specification. 


1%" to 2” less than 1000 per sq. cm. 


1y not let us grow your crystals too? 


Check These Advantages 


emely low dislocation densities. 

t horizontal and vertical resistivity tolerances. 

neters from 1/4,” to 2”. Wt. to 250 grams per crystal. Individual crystal lengths to 10”. : ° 

Oxygen content 1x10!’ per cc., 1x10! for special Knapic small diameter material. Plc EKlectro-Physics, Ine. 
ing subject to customer specification, usually boron for P type, phosphorous for N type. | 996-40 Industrial Ave., Palo Alto, Calif. * Phone DAvenport 1-5544 


imes: 1 to 15 ohm cm.—over 50 microseconds; 15 to 100 ohm cm.—over 100 micro- SALES OFFICES: 
nds; 100 to 1000 ohm cm.—over 300 microseconds. Special Knapic small diameter J 
arial over 1000 microseconds. 


() 


Fasterp—405 Lexington Avenue, New York, N. Y. ° Phone YUkon 6-0360 
Western—204 South Beverly Dr., Beverly Hills, Calif. ¢ Phone CRestview 6-7175 
Specification Sheets Available European— #2 Prins Frederick Hendriklaan, Naarden, Holland « Phone K 2959-8988 


- Also manufacturer of large diameter silicon and germanium lenses and cut domes for infrared use 
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MADT? transistors from Sprague* 


@ for the highest r-f operating frequency of all mass-produced transistors 


@ for the fastest switching time of all mass-produced transistors 


) for storage temperatures up to 100°C 


DESIGN AROUND SPRAGUE 
MICRO-ALLOY DIFFUSED-BASE TRANSISTORS 


available now at sensible prices you can afford! 


Sprague Germanium Micro-Alloy Diffused-Base 
Transistors, well-known for their rugged vhf perform- 
ance, are now priced below other transistors with com- 
parable electrical characteristics. In many areas, this 
permits designers to improve circuit techniques with- 
out necessarily increasing costs. Expanded production 
facilities enable us to ship quantity orders on short notice. 


Add to this their xltra-fast switching time, and you 
have three good reasons why Sprague MADT® Transis- 
tors have achieved their high level of acceptance. 

With Sprague Transistors, circuits in vhf amplifiers 
and oscillators can now operate with collector cur- 
rents as high as 50 ma... with power dissipation up 
to 50 mw... with collector to base voltages to 15 v. 
They have been application tested through the entire 
military electronics vhf spectrum. 

The application table may well suggest the use of 
one or more Micro-Alloy Diffused-Base Transistor 
types in your latest circuit designs. 


Sprague micro-alloy, micro-alloy diffused-base, and sur- 
face barrier transistors are fully licensed under Philco pa- 
tents. All Sprague and Philco transistors having the same 
type numbers are manufactured to the same specifications 
and are fully interchangeable. 


SPRAGUE COMPONENTS: 


CAPACITORS * RESISTORS * MAGNETIC COMPONENTS * TRANSISTORS ¢« INTERFERENCE FILTERS « PULSE NETWORKS 
HIGH TEMPERATURE MAGNET WIRE » -CERAMIC-BASE PRINTED NETWORKS 


MICRO-ALLOY DIFFUSED-BASE 
TRANSISTOR APPLICATIONS 


Type Application 
Amplifier, to 100 mes 


Ultra High Speed Switch 
(Storage Temperature, 85 C) 


Ultra High Speed Switch 
(Storage Temperature, 100 C) 


High Gain IF Amplifier 


Oscillator, Amplifier, to 50 mes 


For complete engineering data on the types in whicl 
you are interested, write Technical Literature Section 
Sprague Electric Co., 467 Marshall St., North Adams 
Massachusetts. 

You can get off-the-shelf delivery at factory prices 0: 
pilot quantities up to 999 pieces from your local Spragu 
Industrial Distributor. 


— SPRAGUE® 


THE MARK OF RELIABILITY 


* PACKAGED COMPONENT ASSEMBLIES 
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